NOW! 2 VISES IN 1! 


It's a 
metalworking 
vise! 


It's a - turn it 


woodworking 3 ye 
vise =z <% 4 SS . ~~ J 


U.S. Patent 2430458 
Additional U. S. Pat. Pending 


MAKES GENERAL SHOPS PRACTICAL...SAVES YOUR BUDGET TOO! 


it’s the all new Wi LT © N 


UNIVERSAL TURRET VISE 


Wilton The Wilton Universal Turret Vise is a truly versatile tool that allows you to teach 
ESSN Vues several courses in the same classroom . . . metalworking, woodworking, sheet 
metal, electrical, and arts and crafts. It makes the ‘general shop” practical for 

the first time, and helps you expand your curriculum at minimum equipment cost. 


3 i yn i / 
Umporianl Mew ft UMpnovemenis, 
® Precision machined jaw faces assure perfect alignment and clamping of work piece 


@ Extra-long turret locking handle securely positions vise at any setting within 360° 
rotation @ Square steel guide bar eliminates side play of movable jaw. 


New! Wilton 7” 
Offset Vises 


Other Features: 3°’ x 7"’ maple jaw faces * removable 1" x 4” serrated steel jaws 
* offset wood jaw for vertical clamping of long work pieces * wood or aluminum 
handle + art metal socket. 


Clip this coupon to your letterhead today for a FREE demonstration or catalog! 


Wilton 
Machinists’ Vises 


WILTON TOOL MANUFACTURING CO. INC. 

Schiller Park, Illinois ve-121 

Gentlemen: 

_] | would like a FREE demonstration of your new money- 
saving Universal Turret Vise. 

[) Please send me Catalog 740 on your complete line of 
school shop vises. 

NAME 

SCHOOL. 

ADDRESS 

= 


- as Wilton “C" Clamps... 
ome ! New! 640" Line - 
New! Milling of Utility Vises Malleabile, Ductile, and 
Machine Vises Forged Steel 


ILTON TOOL MANUFACTURING CO. INC. 
- SCHILLER PARK, ILLINOIS @ SOLD BY LEADING DISTRIBUTORS EVERYWHERE | x 
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“...South Bend Lathes 
have proven their dependability” 


C. A. NEEDLER 
Director of 
Vocational Education 


bab ibet bet | [tt 
~~ Penn High School 
Mishawaka, Indiana 


**... in selecting lathes I have found that through the years South Bend 
Lathes have proven their dependability. There is little downtime to cause 

delays and complicate assignments. Teachers can devote their time and 
efforts to students instead of maintenance of machines.” 


Clarence Needler’s evaluation of South Bend Lathes is based upon 

many years of experience teaching and in the supervision of school shops. 
It has been duplicated countless times by vocational teachers 

throughout the world who find these lathes ideal for 
their shops. We would like to tell you more — please 

write for information. 


SOUTH BEND LATHE =jeeereee 


SOUTH BEND 22, INDIANA 


Builders of lathes, milling machines, 
shapers, drill presses, pedestal grinders 
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“Clausing vertical millers are 
ideal for school shop training’ 


HERE’S PROOF 


> 


OF PERFORMANCE 


“Clausing Vertical Millers are highly versatile, accurate and 
rugged. They are ideal for school shop training because they 
provide valuable experience on so many different machining 
operations. It is the easiest to set up and operate of any miller 


in its field.” 


C. J. HARPER, Hittsipe HiGH ScHoot, Hittsipe, New Jersey 


With a Clausing Vertical Miller, your students 
can have their work set-up ready for operation al- 
most as quickly as if the machine were a drill press. 


And they can gain valuable experience on many 
different operations, including: Shaping ; Surfacing; 
Drilling, Boring, Reaming; Dovetailing; Angular 
Milling; Slotting. 

Best of all, they can do all these operations with 
one work set-up! The spindle head can be swiveled 
in a vertical lent and set at any angle, and turret 
rotated in a horizontal plane, making it possible to 
mill, drill, bore, ream and shape at all angles with- 
out a single change in work setting. 


The Clausing—a machine tool widely used 
throughout industry — is built to rigid standards 
for efficient operation, sustained accuracy and long 
service. For example, there are 7 ball bearings in 
the head and drive — feed screws have ground 
threads, turn on ball bearings — bearing surfaces of 
table, saddle and knee have gibs for lasting accuracy. 
It has the endurance you want and need. 


Investigate this versatile, multipurpose machine 
tool before investing in any mill — it's the one mill 
that can be the busiest machine in your shop. And 
it’s low in cost, only $875 f.o.b. factory. 


Write for illustrated catalog today! 


CLAUSING DIVISION 


ATLAS PRESS COMPANY 
12-106 N. PITCHER ST. @ KALAMAZOO, MICH. 
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INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


THE EDITOR’S STAND 


is Our Teacher Education Adequate? 
What should be done to improve the preparation of 
industrial education instructors? 


SPECIAL REPORT 


Industrial Arts Woodworking — Are We Using 
a@ Modern Approach?, Glazener .  ._.. 


Spotlighting newer areos for space-age woodworking. 


FEATURES 

Research: Research and You, Spence 
Technical Education: The ATEA in Kansas City 
Blueprint for Industrial Education, Ruley 


An analysis of the vital elements for the local district 
Program of industrial education. 


A County-Wide Vocational Schoo! for a Rural 
Area, Davis. ; ; 


Round Table: Should Organizational Patterns 
for Industrial Arts Change? 

Several leaders in industrial arts education present 

capsulized views on possible modifications in !-A cur- 

ricular organization. 

How-to: How to Improve the Teaching-Learning 
Environment in I-E Classes, Rose : 


Another in a series of articles describing, for !-E in- 
structors, ““how to” achieve improved teaching techniques. 





industriel Arts and Vocati i Ed ion. 
Milwaukee, Wis., under Act of March 3, 1879. Copyright, 1961, by the Bruce 
Publishing Co. Title registered as Trade Mark in U. S. Patent Office, November 
25, 1930. Published monthly except during July and August on the 15th of the 
month preceding the date of issue by The Bruce Publishing Co., 400 N. 
Breadway, Milwaukee 1, Wis. 

Subscript Int tien. — Subscription price in the United States, U-S. 
possessions, and Canada, $4.00 a year; $6.50 two years; $8.75 three years; 





Discontinvence. — Notice of discontinuance of subscription must reach the 


December, 1961 Vol. 50, No. 10 


Design for the Teacher: Design Guideposts — 
Appearance, Lindbeck . , F . A 

Simplify Your Junior High Personnel Setup, 
Dowdle. ‘ , ‘ ‘ ‘ ; ; 


ACTIVITY AND TEACHING AIDS 


Lost Wax Casting With Lead, Burgner 
Snack Tray, Fillingham . : , 


Project Design Sheets: Turned Candlesticks, 
Hutchings and Lindbeck : ; 


Aluminum Silk Screen Frames, Alpers 
Construction of the Offset Nail Set, Tupper 
Coloring Metal, Shein 

Let There Be Light!, Shackelford > 
Annunciators From Salvage Relays, Kiammer 


Ham Radio: An Incentive for Industrial Arts 
Electricity-Electronics, Hage . : 


DEPARTMENTS 


New Books, 43 
Associations, 45 
Personal, 50 
Equipment, 52 
Reader's Service Section, 57 


Research, 6 

News, 8 

Technical Education, 10 
Capsules, 29 


publication office in Milwaukee, at least 15 days before date of expiration. 
Notices of changes of address should invariably include the old as well as the 
rew address. Complaints of non-receipt of subscribers’ copies cannot be honored 
unless made within 15 days after date of issue. 

Editorial Contributions. — The editor invites contributions bearing upon in- 
dustrial arts, vocational education, and related subjects. Manuscripts, drawings, 
projects, news, etc., should be sent to the publication office in Milwaukee. 
Contributions are paid for upon publication. In all cases manuscripts should 
be accompanied by full return postage. 

Articles Indexed. — The Articles contained in the Magazine are indexed 
in “Education Index.” Also available in microfilm edition from University 
Microfilms, 313 N. First St., Ann Arbor, Mich. 
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TRW’s New Electricity and Electronics 


Students of basic electronics learn quickly by This laboratory system is 


doing with DeVry Electronics Trainer System. ‘ested and proven effective 
by the DeVry Institute’s 


more than 30 years’ experi- 
ence in teaching electronics. It enables the student to 
visualize electronic theory and build the actual cir- 
cuitry as the course progresses. The fact that the stu- 
dent receives immediate reward promotes incentive 
and eliminates unnecessary repetition. A fully inte- 
grated program, it is being offered for the first time to 
educators by Thompson Ramo Wooldridge Inc., 
Educational Electronics Division. Basic and ad- 
vanced electronic courses are available. 
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Training Program can help you 


Easy to use 
Students build electronic circuits on the system by 


simply placing a schematic under the new patented 
transparent circuit board and matching the proper 
plug-in component to the symbol printed on the 
schematic. Terminal strips, 150 of them, well-insulat- 
ed and encased in the plastic board, provide 750 
positive contact points for assembling circuits and 
accept leads from all standard components. The vari- 
ety of circuits possible is almost limitless. There are 
no connections to break, joints to solder, or clips to 
handle. 
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Complete Electronics Training Program 

Components consist of the transparent circuit 
board, a power supply-signal generator, a storage 
cabinet, teacher’s manuals and student workbooks 
and schematic templates. They can be readily co- 
ordinated with many standard textbook programs. 

For additional information about this new TRW 
electronics laboratory program, write today to: Educa- 
tional Electronics Div., Thompson Ramo Wooldridge 
Inc., 6325 Huntley Road, Columbus 24, Ohio. 


A\ Thompson Ramo Wooldridge Inc. 


Educational Electronics Division 
6325 Huntley Road, Columbus 24, Ohio 
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Research and You 


Research is basic and essential to the 
development of every facet of our lives. 
Certainly the medical profession recog- 
nizes the value of and the need for 
research. Industry spends large sums of 
money every year on research projects. 
They must do this to remain competi- 
tive with others who are developing 


new products and better fabricating 
processes. The entire growth of our 
civilization rests upon research. 


Dr. Spence is chairman and pro- 
fessor, Department of Industrial 
Education and Art, Kansas State 
College, Pittsburg. 





rugged! eam 


To withstand the terrific strain of metal- 


machining, a lathe must be rugged—rea/ rugged. Logan lathes are. Solidly built 
headstock features large oversize spindle and bali bearings. Rugged carriage 
has double-walled apron, large tool post, and heavy-duty compound rest assem- 
bly. Extra-heavy duty tailstock provides rigid support for work. Wide, machine-cut 
change gears are made of “Ductile Iron.’ They have as much as triple the 
strength of some cast iron gears, and tensile strength superior to most steel 
change gears. The 10” x 56” lathe bed is another example of Logan ruggedness. 
Oversize ribs and balanced sections of even thickness effectively neutralize in- 
internal stresses. Lathe's capacity (145%" swing over bed, 9” swing over saddle, 
and 28" center distance) combined with ball bearing variable speed drive of 
40-1400 rpm (no stopping to shift belts), makes Logan the best dollar value in 
the lathe field. Complete information on request. 


MODEL 6510 


$1,775.00 


F.0.B. FACTORY 


eker S. Me 4. icll ia -a-30. icmete 


4901 
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W. Lawrence Ave., 


Chicago 30, ili 


So it is with education. If we do not 
constantly strive for new and better 
methods of fostering the educative 
process, we deserve some of the crit- 
icism that is currently being heaped 
upon us. If we, as industrial teachers, 
do not utilize the results of research 
done by industry and the teaching pro- 
fession, we deserve to be delegated to 
the “antique shop” of the world of 
education. 

It is realized that not all industrial 
teachers can or want to be producers 
of research. However, to be effective 
teachers every one of us must be con- 
sumers of the researches of others. We 
are all affected by change, new develop- 
ments, and the discovery of better ways 
to do things. These changes must be 
reflected immediately in our teaching of 
industrial subjects. 

The junior high school teacher who is 
still conducting a year-long hand wood 
experience for his students is ignoring 
all the tremendous developments of the 
past 100 years. The senior high teacher 
who is building toy motors and crystal 
radio sets is behind times. He is cheat- 
ing his students by not exposing them 
to the developments and potential of 
transistors and other new electronic de- 
vices. 

The world of industry that we must 
present to youth in our classes today 
is becoming increasingly complex. The 
teacher of today can no longer get by 
on the skill of his hands alone. Re- 
search has changed the entire com- 
plexion of our industrial society. 


A State of Growth 

Research in industrial education has 
been in a state of growth during the 
past 30 years. A study by Feirer’ cov- 
ering the years 1930-46 found that re- 
search in industrial arts education dur- 
ing this period was in “an embryonic 
stage because of the newness of the 
field, the limitations of the facilities 
for graduate training, the emphasis 
placed on practical experience rather 
than academic training, the lack of 
standardization of content and the 
changing nature of the activities of- 
fered.” Dr. Feirer found that the train- 
ing of graduate students (in the years 
prior to 1946) in methods of research 
had been seriously neglected. 

A study made twelve years later by 
King? indicated that there was con- 
siderably more interest and activity in 
research at the college and university 
level in the area of industrial education. 
This is highly commendable but brings 
to the fore the question “What happens 
to these graduate students after they 
have met the requirements for a de- 
gree?” Apparently, most of them settle 
back and become consumers of research. 
Very little research seems to be in 
process in industrial education by men 


1 Feirer, John L., Research in Industrial Arts 
Education, Western Michigan University, Kalama- 
zoo, 1948, p. 5S. 

? King, Thomas G., Fundamental Procedures of 
Research for Industrial Education, Wayne State 
University, Detroit, Mich., 1958. 


(Concluded on page 48) 
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COMBINATION SAWS 


wen 


with the New Model 200 FOLEY 


can now be filed automatically 


Automatic SAW FILER 


This is the FIRST and ONLY machine which will file the so- 
called “combination” (rip and crosscut) circular saws; also 
crosscut circualr saws, band saws, all type of hand saws. 

The new model 200 Foley Saw Filer not only keeps all saws in 
perfect cutting condition at low cost, it also is a great asset in 
training students in the correct care and maintenance of hand and 
as it is filed, keeps all teeth uniform in size, shape and spacing; 
power saws. The exclusive Foley principle of jointing the saw 
keeps circular saws perfectly round, usually doubles saw life. 


FILES FILES FILES 
CIRCULAR SAWS BAND SAWS HAND SAWS 
Files and joints com- Files and joints band Files and joints all 
bination and crosscut saws up to 414" wide hand, back and miter 
circular saws 4"—24” and up to 24” long box saws with 3 to 
in diameter with 3or with 3 to 16 points 16 points per inch. 
more points perinch. per inch. 


30-DAY TRIAL OFFER 


You may try the new Model 200 Foley Saw Filer in your own shop 
for 30 days. See for yourself its precision work, advanced design and 
quality construction—time-proved through more than 50 years. 
Write for literature and details of 30-day trial offer. 


FOLEY MANUFACTURING CO. 


3318 N.E. STH STREET MINNEAPOLIS 18, MINNESOTA 











NEW BLU-RAY Whiteprinter 
offers 50% MORE SPEED! 


MAKES CLEAR DIAZO PRINTS IN 
SECONDS FOR PENNIES! 


Copies anything printed, typed, drawn or written on 
any translucent material. Just slide Tracing and Diazo 
Paver thru BLU-RAY. Get FAST, EXACT EXPOSURE. 

Makes Sepia Reproducibles 


From 


$197.50 


All Prices 
=" Eastern List 


UL & CSA Approved 


3 Lamps for faster operation. No warm-up. Speed contro! for exact 
exposure. 3 Models: 14”, 27”, 42” print width capacities: any 
length. Portable. 


Thousands of Guaranteed BLU-RAYS in use not because they’re the 
cheapest, but because they're the best, most reliable dollar value. 
Get a demonstration and see for yourself. 

AVAILABLE ON LOW COST MONTHLY LEASE PLAN 


NOW BLU-RAY OFFERS 2 DIAZO DEVELOPERS 
1, NEW FLUTED] 2.NEW CONTINUOUS ROTARY DRY 
SEE-THRU | DEVELOPER FOR FASTER DEVELOPING. 
AMMONIA For use with 


DEVELOPER | $iU-Ar ond other 
TUBE. 


Whiteprinters. 
FROM $11.55 
SEND FOR LITERATURE OR DEMONSTRATION IN YOUR OFFICE 


BLU-RAY, REC.) esterecx nese, esses, connectcn 


14 Westbrook Read, Essex, Connecticut 








3 Models from $] 29). 50 
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WORKING 
SURFACE 
5%" « 13” 
$80.00 


MAGNETIC 
GRP WORK TIGHTLY 
tor Wet or Dry Grinding 
Guaranteed woterproet, 
Connections for either 


110 er 220v. D.C. 


6%" « 18" 
$100.00 
se” « 28" 
$213.50 
10%” = 37” 





DEMAGNETIZERS 
instantly teals er production 
parts. Ne moving parts. 110 v., 60 cy. A.C. 


PLATE TYPE 
MODEL 8-2 


ee 
7%" = 12%" 2 6%" 
Ship. wt. 55 tbs. $78.00 ROUND 
MODE J-1 
70" a 7%" = OM" Sir ape, 


Ship. wt. 35 Ibs. $54.00 


; $27.50 


RECTIFIERS A.C. input 110 volts; 0.C. ovtput 
110 volts. P-1 for SK” « 19” chuck OF emps. $57.50 
P-2 for 614" « 18” chuck 1.0 omps. $68.75 
P-3 for 8” x 24” and 10%” x 37” chuck 3.0 emps. $87.50 














DEMAGNETIZING SWITCHES Fer 5%" = 
12” end 6%” « 18” sizes. $15.00 


Field discharge type for 8” x 24” and 10%" = 37” $27.00 





71 So. St. Clair St. 
Toledo 4, Ohio 
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AMERICAN TEL 


Publishers since 1898... 


Up-to-the-Minute Texts 
For Your February 
Classes 


1. Automotive 


Fundamentals 

2nd Edition, Venk-Billiet 
This completely revised edition provides « 
ene year comprehensive training program. 
Thorough coverage of maintenance, operation, 
and basic repair of all units of the modern 
car has been incorporated. Particular em- 
} phasis hes been placed upon the servicing 
aspects of each of these units. Color has 
been used throughout the text to illustrate 
complex action. 
520 pages 
2. Interior Electric Wiring- 

Part I, Residential 

6th Edition, Kennard C. Graham 
A new edition of a book which has attained 
an enviable reputation for its thorough cov- 
erage of job-tested practices. This is not 
just a Hew To Book. Not only does it 
illustrate practical wiring procedures, but it 
also stresses such factors as wiring safety, 
alternative wiring methods, designs and esti- 
mating. This new edition is based on the 
latest revision of National Electric Code. 
Considerations have been {given to such 
medern conveniences as refrigerators, built- 
im-appliances, furnaces, and the many prob- 


lems arising therefrom. 
253 illus $4.75 


Over 580 illus $6.50 


312 pages. 
3. Psychology for Life 
Today 


2nd Edition, Charles R. Foster 
Formerly titled Psychology for Life Adjust- 
ment... this thoroughly new and enlarged 
edition furnishes the reader, in non-technical 
language, with the most recent developments 
in Psychology and applies them to everyday 
life. It is designed to provide the reader 
with a more adequate understanding of his 

own behavior as well as that of others. 
In Press 


4. Handbook For Technical 


Writers 


Jennings-T racy 

Thie book is bound to be the technical 
writers’ most valuable aid in training the 
future technical writer. It first examines in 
detail the report writing function. Then it 
deals individually with the various aspects 
ef technical writing. Detailed instructions 
ere given for dealing with format, style, and 
the mechanics of preparing reports. A special 
section discusses the handling of classified 
material. A @lossary and « section on ab- 
breviations are aleo included. 

134 pages. Well illus. $3.50 


SEND FOR ON-APPROVAL COPIES 
“== TEAR OUT AND MAIL TODAY 


American Technical Society 


Dept. W448 

848 E. 58th Street, Chicago 37, Ill. 

Please send me on approval copies of text- 
beoks checked below. After as long as 30 
days of leisurely examination, I agree to 
either return them, or make remittance — 
less educator's discount. 


1 2 3 





Name dimes 
Subject Position... 
School . 

Address 

City... 
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A proposed three-year plan to widen 
the scope of industrial arts education 
in Pinellas schools was approved by 
the district’s school board. Calling for 
new programs in the fields of elec- 
tricity, power mechanics and metals, 
including aluminum and plastics, Supt. 
Floyd Christian said “our youth needs 
opportunity to explore and study a 
variety of industrial and vocational 
patterns and the content of the pro- 
gram of instruction for industrial arts 
should be representative of major in- 
dustrial occupations.” Christian pro- 
posed the following timetable: 

1961-62 — All first year industrial 
arts will include areas in electricity 
and wood. Some first-year shops will 
be ready to include power mechanics. 
There will also be areas in metals and 
a revision in areas of wood and allied 
materials. 

1962-63 — All industrial arts first 
year will include work in wood and 
allied materials, metals, power me- 
chanics and electricity. A guide will 
be developed for second and third- 
year shops. 

1963-64 — All industrial arts shops 
at all levels will show sequence de- 
velopment in woods, metals, power 
mechanics and electricity. 0 


Increasing stress on vocational-in- 
dustrial education in Arkansas is the 
result of co-operation between public 
school and private groups. New indus- 
try in the state led to the creation of 
the Arkansas Industrial Apprenticeship 
and Training Committee which devel- 
ops the program; the state educational 
department provides instructors and 
local school facilities. Charles Oertel, 
chairman of the committee, believes 
that voc-ed as a national need, largely 


ignored in many present educational 
structures. “The emphasis today is on 
sending kids to college,” he stated. 
“Sure, we've got to have the scientists, 
but we've also got to have people to 
build the things scientists create. The 
highly trained industrial worker is as 
vital to national defense as the rocket 
researcher.” 0 


The Sterling Silversmiths Guild of 
America has announced the winners 
of the 1961, fifth annual Sterling 
Today Student Design Competition, 


awards designed to encourage students 
to create imaginative sterling silver 
holloware for today’s home. First prize 
winner of $500 is C. Robert Helms, 
DeWitt, N. Y., a student at Pratt Insti- 
tute, whose spherical candle holder 
(illustrated) features simple lines en- 
hanced by a motif of oval cutouts. O 








“Well, looks as though 
Griesenbrock 

has made a major break- 
through on his problem.” 























— B. Hanks, Oswego 
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did you ever wish you could 


TEACH EACH STUDENT 
INDIVIDUALLY ? 


New teaching methods enable you to have indi- 
vidual contact with each of your students—simul- 
taneously. This offers better use of your time, 
deeper penetration of each student's mind. This 
is one of the aspects graphically symbolized in 
the new 10 minute film “1,000 Hours”. It dis- 
cusses 4 other teaching aspects you are faced 
with, offers compelling solutions. You may see 

the film free at your own convenience in your 
school. Simply return the request below. 


transpaque 


The Transpaque Overhead Projector has 5 
major exclusive advantages. Each of these 
features makes learning more effective. 


5 major advances 


1: BRIGHTEST OF ALL... allows brilliant reproduc- 
tion in fully lighted room. 2: LOWEST SILHOUETTE 

. you see your entire audience, your audience sees 
ali the screen. 3: AUTOMATIC LAMP CONTROL.. 
light goes on when slide is inserted, goes off when re- 
moved. 4: FLAWLESS SCREEN IMAGE .. . gives clear 
undistorted picture from corner to corner. 5: NON- 
GLARE WRITING SURFACE...gives complete eye 
comfort and safety, even after hours of use. 


Write for a Free Demonstration or for the Free Booklet: 
“5S Major Advances in Overhead Projection” 


Projection Optics Co., Inc. 


271-62 ELEVENTH AVENUE, EAST ORANGE, NEW JERSEY 
in Canada: — Anglophoto, Ltd. 880 Champagneur, Moritreal, Quebec 


PROJECTION OPTICS CO., INC. 

271-62 Eleventh Ave., East Orange, New Jersey 
| would like to see the 10 minute film “1,000 Hours”. 
convenient day is , time 


My most 





Name 
School 


School Address 
City Zone __State 




















MSOE’s new Allen-Bradley Hall of Science 


ARMSTRONG 


TOOL HOLDERS 


ee A Correct Tool for Every Lathe Operation 
You can save time (and money) by ensuring that 
your machine tools are equipped with adequate num- 

oe bers of the correct ARMSTRONG Tool Holders. The 
ARMSTRONG System of Tool Holders includes 

correctly designed tools for every standard operation 

on lathes, shapers, and planers, and for many opera- 

tions on turret lathes and screw machines. By utilizing 

the ARMSTRONG System of Tool Holders, you can 

reduce me ge costs, eliminate down time in tooling 
i up, op hine tools at maximum feeds 
Amnaprnces G Tool Holders are long-lasting tools. 

They are strong beyond need, handy and efficient, 


profitable to use, and are readily available from your 
local ARMSTRONG Distributor. 





Preparing young men 
for engineering careers 
New Classes Start Quarterly The 2-year courses lead to 
—September, January, April, Associate in Applied 


June. Vi Wel Science degrees in elec- 
Tours itnedion: for tronics communications, 





electrical power, computer, 


If you do not know the nome 
of your local ARMSTRONG 
Distributor, inquire when 
asking for literature. 


Through its unique com- 
bination of collegiate engi- 
neering and technical in- 
stitute courses, MSOE is 
preparing even greater 
numbers of young men for 
careers as engineers or 
engineering technicians. 

OE’s 4 od programs 
lead to Bachelor of Science 
degrees in electrical or 
mechanical engineering. 


air conditioning, indus- 
trial, and metallurgical! 
technology. An optional 
3-month pre-engineering 
course is offered to 
strengthen the ecodemic 
background of students 
who require it. MSOE 
offers financial aid to qual- 
ified students. For addi- 
tional information, write 
today for general catalog. 


ARMSTRONG BROS. TOOL CO.. 
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Milwaukee School Of Engineering 
Vept. IAVE-1261, 1025 N. Milwaukee St., Milwaukee 1, Wis. 
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technical 
education 





The ATEA in Kansas City 


Hotel Muehlebach 
Kansas City, Missouri 


SUNDAY, DECEMBER 3, 1961 


3:00-5:00 p.m. 
Topic: Meeting of American Technical 
Education Association Officers, Trus- 
tees and Advisory Council 
Chairman: J. William Morosi, Presi- 
dent, ATEA. Dean, Los Angeles Trade- 
Technical College, Los Angeles, Calif. 


SUNDAY, DECEMBER 3, 1961 


8:00 p.m. 

Topic: A Look Ahead in Technical 
Education : 
Chairman: Walter J. Bartz, Vice-Pres- 
ident, ATEA. Chief, Technical Educa- 
tion, State Department of Education, 

Springfield, Il. 

A. “The Critical Areas of National De- 
fense” 

Speaker: Walter M. Arnold, Acting As- 
sistant Commissioner for Vocational 
Education, and Director, Area Voca- 


tional Education Branch, U. S. Office 
of Education, Washington, D. C. 

B. “Expanding Needs in the Health 
Fields” 

Speaker: Laurence L. Jarvie, President, 
New York City Community College, 
Brooklyn, N. Y. 

Recorder: George B. Rodenheiser, Di- 
rector, The David Ranken, Jr., School 
of Mechanical Trades, St. Louis, Mo. 

Host: Hollis W. Dahlor, Director, Vo- 
cational Education, Kansas City, Mo. 


MONDAY, DECEMBER 4, 1961 


9:00—11:00 a.m. 

Topic: Plans for Expanding Technical 
Education 

Chairman: Roy W. Dugger, State Su- 
pervisor, Technical Training Services, 
Board for Vocational Education, Still- 
water, Okla. 

A. “State Program Procedures” 

Speaker: Donald M. Brill, Supervisor, 
Vocational Programs, State Board of 
Vocational and Adult Education, Mad- 
ison, Wis. 


B. “State Professional Technical Organ- 
izations” 

Speaker: Mary L. Ellis, Executive Sec- 
retary, Oklahoma Technical Society, 
Inc., Stillwater, Okla. 

C. “Regional Organizational Patterns” 

Speaker: Theodore A. Koschler, Dean, 
Technical Studies, Dade County Jun- 
ior College, Miami, Fla. 

Recorder: Vernon B. Leirer, Director, 
Vocational and Industrial Education, 
East St. Louis, Ill. 

Host: Thomas E. Moorefield, Research 
Associate Work Study Program, Kan- 
sas City, Mo. 


MONDAY, DECEMBER 4, 1961 
11:00 a.m.—12:00 noon 


Topic: Business Meeting of American 
Technical Association 

Chairman: J. William Morosi, Presi- 
dent ATEA 


MONDAY, DECEMBER 4, 1961 


12:15—1:30 p.m. 

Topic: American Technical Education 
Association Luncheon Meeting 

Chairman: J. William Morosi, Presi- 
dent, ATEA 

Speaker: Harry Bigelow, Employment 
Manager, Argonne National Labora- 
tory, Argonne, Ii. 

“The Need for Technical Education to 
Meet State and National Economic 
Security” 


(Concluded on page 49) 
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sRAPHIC ARTS SHOP 


NEW 


Important New 
Industrial Arts Texts 


VISUALIZED BASIC 


MECHANICAL DRAWING 
By Joseph Almon, M.A. 


A beginner's text with a completely visual approach. 
Every fundamental technique is illustratively presented 
to insure quick, retentive comprehension. Includes text 
material, a bibliography, and an index. 

Paper, $1.96; cloth, $2.56 


COMPREHENSIVE 
GENERAL SHOP | 


Edited by Cariton E. Bauer and Robert L. Thompson 


First of a three book series designed to present multiple 
activities in the general shop. The text is divided into 
six sections. $3.92 


COMPREHENSIVE 


Helps You Plan Your 
Shop Equipment Needs 
School supervisors, shop instructors, 
and others interested in planning new 
graphic arts ts or improving 
present facilities will find this new 
booklet a useful guide to the selection 
and ordering of Paper Cutting, Proofing, 
Paper Drilling or Punching, Composing 


Write for your copy today. 
The CHALLENGE MACHINERY CO. 


@RAND MAVEN, MICHIGAN SCH-102 


10 (Fer more information from edvertisers, use the postcard on page 57) 


operations. 
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GENERAL SHOP II 
Edited by John Miller 


Follows the general format of the first book. Projects 
in this volume entail certain intermediary processes and 


Ready, January, 1962 


COMPREHENSIVE 
GENERAL SHOP Ill 


In preparation 


The Bruce Publishing Company 


Milwaukee 1, Wis. 
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most brake for 
the money. . .#297 


~ = a JP \ 
BR ae 
.7 
DI-ACRO SPARTAN MODEL 24 


BOX and PAN BRAKE 


THE SAFEST INVESTMENT 
FOR YOUR SCHOOL TOOL FUNDS 


Built to rugged industrial standards and boy-proofed, 
too, the Di-Acro Spartan Box and Pan Brake with one 
se base casting is a quality investment— it will last 
onger in your shop. It operates more smoothly and 
ae ny a greater number of operations than other 
rakes. Spartan Model 24 Brakes form 16 gauge steel 
up to 24” wide with a forming bend of 135°. Deep box 
fingers form boxes up to 3” in depth. The 6-inch-deep 
forming bar is rigid and makes forming accurate across 
its full width. , 

Under-cut box fingers permit forming boxes or chassis 
with a 14” lip. This provides a convenient method for 
making professional appearing radio: and electronic 
components. 

Ten box fingers cover box form- 
ing range from %4” to 24” in steps 
of 4%". Each die-steel finger has its 
own clamp and can be mounted 
anywhere on the finger mount bar 
—no holes to register. One-inch 
clearance betweem fingers and bot- 
tom plate for easy insertion and 
removal of material. Parts fully 
warranted. 


DI-ACRO SPARTAN ROLLERS 


Two-inch diameter forming rolls. 
Precisely machined bearings and 
ground and polished rolls turned by 
machine cut gears provide maximum 
ease of operation and accurate re- 
production. Gears are enclosed for 
safety’s sake. 5 models to 36”. 
Write today for Di-Acro Spartan 24 Box and Pan Brake 
Bulletin and Di-Acro Spartan Roller Bulletin. 

You reflect the materials 


ond processes of industry 
with 





New! For every Di-Acro machine purchased 
you receive free coupons, each worth a set of four 
project folders. A money saving machinery pack- 
age deal entitles you to many more projects. 


DI-ACRO CORPORATION 
formerly O'Neil-Irwin Mfg. Co. 


4812 Eighth Ave. + Lake City, Minnesota 
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“MIRACLE SPEED FORMING TOOL 


No. 295 SURFORM® 
File with regular cut, 
flat blade. 

Six SURFORM#® Tools for 
all types of cuts are avail- 
able from Stanley. The 
SURFORM Fite (illus- 
trated) shapes, files, 
forms, trims, smooths: 
wood, plastics, composi- 
tion boards, brass, cop- 
per, aluminum... even 

soft steel! 


Cuts faster, 

easier, smoother 

on wood, soft metals, 
plastics, laminates 


No. 40C Wood Chisel 

A sturdy‘** Boy-Proof"’ 
chisel with forged, one- 
piece blade and shank 
which extends through 
handle. Blade 414” long. 
Complete range of sizes 
for school shops. 


No. 5% Jack Plane 
This rugged plane tackles the toughest jobs with 
ease. Perfectly balanced, easy to work with... 
and a real work saver. Adjustable cutter; 14” long. 


No. 99 Utility Knife with Retractable Blade 

New! Blade in fully extended position cuts wood, 

plaster board, gaskets, wall board, patterns, etc. 
, » Safety button projects and retracts blade from 

handle to two cutting positions—full out and 4 way. 


STA | E bE Y THE TOOL BOX OF THE WORLD 


USE THIS COUPON FOR MORE DETAILED 
INFORMATION AND SCHOOL SHOP HELP 


| STANLEY TOOLS, Educational Dept. 


4712 Elm Street, New Britain, Conn. 
FREE ( ) Please send me Stanley Tool Catalog No. 34. 


1 Name 
' Subject you teach 


1 School st 


(For more information from advertisers, use the postcard on page 57) 





Give your students 
two important advantages 


With the three-way combination shown below, you can easily drive home two 
important lessons students often miss. Most important, you can demonstrate 
right in your own classroom. With Post equipment you can emphasize: (a) 
the how, the why and the results of proper drawing technique such as line 
weights, neatness, cleanliness, paper selection, etc.; (b) the fundamentals of 
print making. 

Gain enthusiastic student interest through active classroom participation with 
these new Post teaching aids. 





The New Rotolite Expeediter 


You simply hang this compact, dial- 
controlled, variable-speed printer on 
the wall and let your students partici- 
pate in making professional-type prints. 
It is compact, light in weight and 
economical. 


The New Thermomatic Developer 


The new companion piece for the Ex- 
peediter. It develops without the odor 
of ammonia fumes, requires no venting 
or special installation. 


New Super Vapo Paper 


A new Post development that permits 
greater latitude in printing a wide va- 
riety of originals. This new paper per- 
mits your students to quickly and 
clearly see the good and bad points of 
their drafting techniques. 


For complete information, write 
Educational Merchandise Manager, 
Frederick Post Co., 3648 N. Avondale 
Avenue Chicago 18, Illinois. 


isers, use the postcard on page 57) 1A/VE for DECEMBER, 
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IS OUR TEACHER EDUCATION ADEQUATE? 


Probably no area of the high school curriculum is as de- 
pendent for success upon the character and ability of the in- 
dividual teacher as industrial arts. Since industrial arts.is gen- 
erally an elective subject in high school, its success in attracting 
a large percentage of students is due almost entirely to the 
interest the teacher can develop in this subject. Since the 
teacher is the product of teacher education, colleges and uni- 
versities must take the responsibility for the success or failure 
of industrial arts in the high schools. Is the present teacher- 
education program for industrial arts adequate? The quality 
varies greatly among institutions throughout the United States. 
Some teacher-education departments in industrial arts are 
strong while others are pitifully weak. All, however, produce 
industrial arts teachers who are considered adequate to teach. 


Some Criticisms 

In answering the question of whether or not our teacher- 
education programs are adequate, we must look at the strengths 
and weaknesses of our current shop programs. Some of the 
criticisms often mentioned are: 

1. Many teachers lack a sound philosophy of what good in- 
dustrial arts should be. Too often, the teacher does not know 
why he is teaching the subject. The main concern of far too 
many teachers is the making of a few projects. While many 
teachers give “lip service” to some of the important objec- 
tives, actual teaching programs often reflect little or no at- 
tention to these aims. 

2. Many teachers seem willing to get along with limited and 
make-shift equipment, tools, and materials. If our objectives 
are sound, the industrial arts teacher should be an expert in 
design of physical facilities. In many shops, however, it is 
clearly shown that the teacher is not at all critical of the 
kinds of benches, cabinets, tools, and machines with which he 
must work. 

3. There is a great lack of appreciation for and use of 
written instructional materials — including textbooks, refer- 
ences, technical magazines — so essential to a good program. 

4. The design of the school shop project is frequently very 
poor; the teacher is satisfied with the kind of project he is 
producing without working and studying to upgrade his taste 
in design. 

5. There are too few good general shops in which an ade- 
quate offering is available. The general shop is oftentimes a 
glorified wood shop; there is little or no electricity or metal- 
working, no power mechanics or graphic arts. 

6. There is a lack of uniformity of offerings in industrial 
arts throughout the United States. If industrial arts is part of 
general education, the same basic content should be good 
regardless of the location of the program. Yet we probably 
find greater variation in industrial arts as to content than in 
any other school subject. In some areas of the country, indus- 
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trial arts means woodworking; in others it means arts and 
crafts; in most it means project making. 

7. It is difficult to find good teaching in many school shops. 
This is particularly true in the general shop. Time after time 
the teacher is merely “holding shop” or assisting with project 
making rather than doing any actual teaching. 


Suggestions for Improvement 

There are other weaknesses that could be mentioned, but 
it is enough to indicate that all is not well in our industrial 
arts program. This brings us to a second question of what 
can be done to improve teacher education in order to heighten 
the quality of industrial arts in high school. Here are a few 
suggestions to consider: 

1. We should establish minimum standards of education 
and/or training in each of the basic technical areas. Too many 
of the teacher-education departments offer no courses at all 
in such areas as electricity or power mechanics. 

2. We should establish a national approach to the certifica- 
tion of industrial arts teachers. Until that time arrives, we will 
find many weak teachers and many weak programs. The mini- 
mum standards for teaching industrial arts in many states 
are woefully weak. 

3. We should establish entrance and graduation standards 
for industrial arts teachers. It might be a good idea to con- 
sider national standardized tests in certain professional and 
technical areas which each teacher must pass before he can 
qualify as an industrial arts teacher. 

4. We should eliminate the teaching minor in industrial 
arts. No individual with 15 hours of shop work is qualified 
to teach in a program as complicated and diversified as in- 
dustrial arts. 

5. We should require work experience in industrial areas for 
ali industrial arts teachers. It seems desirable that teachers 
who are to interpret industry acquire some actual experience. 

6. We should promote the establishment of industrial arts 
co-ordinators and supervisors. One of the best ways to im- 
prove the quality of industrial arts in a state or district is to 
have a well-qualified supervising head. It has been repeatedly 
suggested that a great deal of improvement in teacher educa- 
tion can be made through self-evaluation. This is probably 
true in the better and larger schools which have an adequate 
staff and good physical plant. However, many of the smaller 
college departments need some outside help and assistance if 
they are to improve their programs ta point where they can 
actually produce qualified industrial arts teachers. 0 
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lueprint for 
Industrial Education 


In creating a blueprint for industrial 
education, we must understand that the 
basis of the industrial education cur- 
riculum is modern industry; that the 
industrial education curriculum has de- 
veloped over the years with the selection 
of skills and information adaptable to 
school shop and drafting rooms from 
the vast reservoir of modern mechanical 
and scientific knowledge; that indus- 
trial education is an integral part of 
the school curriculum, rather than a 
special subject; that efforts are being 
made to co-ordinate industrial education 
instruction with other departments of 
the school. 

Courses in industrial arts are an im- 
portant part of the program of general 
education in the public schools of our 
nation. They differ in major purpose 
and emphasis from those in vocational 
education. Courses in industrial arts 
seek to provide experiences which de- 
velop an understanding of the ma- 
terials and processes of industry and 
at the same time develop general 
manual skills. Vocational education, on 
the other hand, aims for the develop- 
ment of occupational competency 
through specialized education. 

Industrial arts courses are included 
in most all of the public junior and 
senior high schools of the nation. Such 
classes offer many opportunities for pu- 
pil guidance toward vocational choice 
along with important understandings, 
attitudes, and skills needed in personal 
efficiency and economic citizenship. 

The industrial arts and vocational in- 
dustrial education programs are one 
aspect of the total program through 
which the public schools are prepared 
and ready to do an effective job of 
helping young people to become con- 
tributing citizens of their community. 

Since well over 50 per cent of all 
workers in the United States are em- 
ployed in some phase of industry, it 


M. J. RULEY 


seems imperative that the schools as- 
sume a progressive attitude toward in- 
dustrial enlightenment. “If, as has been 
pointed out, an important purpose of 
general education relates to the trans- 
mission of the social culture, then the 
vital place which industry holds in the 
American way of life should certainly 
call for major emphasis upon these 
phases of the program that deal with 
its exemplification in the schools.” 


Role of Teachers-Administrators 

The classroom teacher has a very 
special place in the industrial education 
program. He usually has more personal 
contact with the student than any other 
person in the school system. He ob- 
serves students in many situations and 
can be a valuable aid to the counselor 
or other guidance personnel in his 
awareness of potential trouble. He is 
the first to know when a student be- 
comes moody, belligerent, or displays 
other symptoms of anti-social nature. 
The teacher can locate the over or under 
achiever, as well as other indications of 
emotional insecurity. These may be 
refered to the counselor, who has de- 
veloped a special competency in this 
area of education. 

Industrial education, like other areas 
of the school program, must have the 
approval and active support of the su- 
perintendent. He must recognize the 
need of a comprehensive program and 
be imbued with the over-all education 
philosophy. He must use his role as the 
educational leader of the school and 
community to convince the board of 
education of the need and desirability 
of this phase of the educational pro- 
gram. In turn the supervisors of such 





an area must have convinced the super- 
intendent. 


Objectives of Industrial Arts 

In answer to the question, “What 
objectives should be emphasized in in- 
dustrial arts?” the following four were 
selected and presented by Dr. Hostetler 
at the U. S. Office of Education “Con- 
ference on Industrial Arts,” June, 1960: 

“1. To develop in each student an 
insight and understanding of industry 
and its place in our culture. 

“2. To discover and develop talents 
of students in the technical fields and 
applied sciences. 

“3. To develop technical problem- 
solving skills related to materials and 
processes. 

“4. To develop in each student a 
measure of skill in the use of the com- 
mon tools and machines. 

While these four are considered basic 
for industrial arts as a whole, supple- 
mentary objectives should be developed 
for the various age and grade levels — 
elementary, junior high school, senior 
high school and adult programs. Supple- 
mentary objectives should also be con- 
sidered for the gifted and the slower 
learner. 

Manipulative skills are important but 
only as they are used in achieving 
the major goals of industrial arts edu- 
cation.” 

Industrial arts is an area in the 
school curriculum that can demonstrate 
opportunities for high-level creativity, 
problem solving, and a study of the 
vast technology of our industrial cul- 


Mr. Ruley is 
supervisor of 
industrial arts 
and vocational 
education, Tulsa, 
Okla., schools. 
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O00 According to Webster, 
a blueprint is a “co-ordinated 
program of action.” Here is 


a summary of basic components 
of industrial education, devel- 
oped to enable the program- 
mer on the local school district 
level to key together the ele- 
ments into an effective pattern. 


ture. Careful consideration should be 
given to upgrading course content and 
teaching methodology; industrial arts 
can then take its rightful place with 
other challenging secondary school 
studies. 

The industrial arts laboratory stands 
unique as one of the few facilities and 
situations in which all education can 
be brought together and synthesized. 
Functional industrial arts and teaching 
will exploit this uniqueness and extend 
its benefits to all ages and levels of 
learning. Emphasize those things which 
industrial arts makes specific contribu- 
tions to the education of youth. 

Industrial arts has the subject matter 
and activities to challenge the more 
able student. Attention should be given 
to the establishment of special high- 
level industrial arts classes that will at- 
tract pupils interested in science and 
engineering and where they can put into 
practice the principles of many areas. 

A minimum program for the more 
able, average, and less able needs to be 
established. This minimum program 
should be geared to the “Imperative 
Needs of Youth” (junior and senior 
high school), characteristics of youth, 
and the present day technology in which 
we live. 

If we believe in the philosophy of 
the junior high school, industrial arts 
has a definite place in providing offer- 
ings in basic areas of industry. 

At grades 7, 8, and 9, boys should 
have the opportunity to receive instruc- 
tion in multiple activity shops. (The 
first opportunity for practical arts in- 
struction in most schools.) The instruc- 
tional program should be designed to 
encompass a variety of beginning ex- 
periences with the common tools, ma- 
terials, processes, and problems of in- 
dustry. 

Dr. Conant, in his report “Education 
For the Junior High School Years,” 
says “Instruction for all boys and girls 
in art, music, and physical education; 


instruction for all girls in home econom- 
ics and for all boys in industrial arts. 
In areas where school drop-outs are 
high, the latter two departments have 
a responsibility to start the development 
of vocational skills.” 


Areas of Instruction 

The areas of instruction should in- 
clude basic exploratory experiences in 
drawing and planning, woodworking, 
metalworking, electricity, graphic arts, 
power mechanics and industrial crafts 
(others may be added). The program 
should include at least nine weeks in 
each of the exploratory areas, for at 
least one and one-half years, allowing 
nine weeks in each of six areas. Further 
instruction (one-half year in the eighth 
grade, and one year in the ninth) to be 
elective in basic areas or in others not 
listed. The elective program to be 
scheduled for one semester in a single 
phase of industrial arts as previously 
experienced in basic exploratory areas. 
Such a program to be carried on if in 
a one-teacher or multiple-teacher pro- 
gram. 

Grades 10, 11, and 12 should be 
maintained in shops, laboratories, or 
drafting rooms especially designed and 
equipped. Where possible, courses should 
be limited to a single phase of industry 
which will meet the needs of students 
with varying abilities, aptitudes, desires, 
and interests. Each course should be de- 
signed to extend for at least one regular 
school year (36 weeks — minimum of 
five periods per week). In some areas a 
double period should be used. It is here 
that some of our offerings need to be 
upgraded to meet the needs of students 
and present day technology. 

Offerings in industrial arts for the av- 
erage student should be of the type we 
now have, with upgrading and better 
correlation with other subjects. Many 
practical applications of science, mathe- 
matics, art, language arts and other sub- 
jects may be given meaning and thereby 
enhance instruction in industrial arts as 
well as other subjects. 

A suggested time allocation should be 
made for so called direct and indirect 
related instruction. With its physical 
setting and ability to make certain 
unique contributions to the education 
of youth which few other subjects can 
make, industrial arts must never lose iis 
uniqueness and become just another 
theory course. 

In most cases students, who take 
multiple-activity type industrial arts in 
the junior high school, do not have 
enough time in each area to develop any 
degree of skill or technical knowledge. 
For this reason, one year of a basic 
industrial arts subject is needed at the 
senior high school level. If the student 
did not have the opportunity to take 
industrial arts in the junior high school, 





he or she has missed the various ex- 
periences in a variety of areas of indus- 
try and must make a selection at the 
high school level without previous ex- 
ploratory experiences. 

After a basic one-year course, more 
able students should be ready to do in- 
tensive research and planning, using new 
materials and processes, and modern 
machines and tools that will give them 
an opportunity to do advanced work of 
an industrial nature. 

One of the future areas, with the non- 
college or college bound student, could 
be specific training in some area so a 
student will have something specific to 
sell. Industrial arts will reach ten stu- 
dents to one that vocational (reim- 
bursed) classes will reach. All education 
is geared to a vocational or occupa- 
tional choice in preparation for making 
a living. 

Classes for the below average student 
have been and will continue to be a 
problem the same as for the above 
average student. Such courses might be 
classed as special educztion and much 
needs to be done in this area. Industrial 
arts will be called upon to assume a 
heavier responsibility for the education 
of nonacademic youth. 


Vocational-Industrial Education 

Vocational-industrial education in the 
public schools is that part of public 
education which is devoted to the pur- 
pose of providing opportunities for high 
school age youth, in preparation for en- 
trance into useful employment in the 
various trades and industrial occupa- 
tions in the state. 

It is not merely preparation for 
specific skills in job competency, but 
also the knowledge and training that will 
contribute to a satisfying and produc- 
tive life of employment. It develops 
skills, abilities, understandings, attitudes, 
working habits, and appreciations, and 
in addition helps individuals gain a 
knowledge and information needed by 
workers to enter and make progress in 
employment on a useful and productive 
basis. 

The goal of vocational education is 
the competent worker — competent eco- 
nomically, socially, emotionally, phys- 
ically, and in a civic sense. 

The vocational program of the public 
schools includes essential general educa- 
tion, and those types of vocational! in- 
struction which can be more effectively 
and more economically achieved by the 
schools than by other agencies. The pub- 
lic schools share responsibility for voca- 
tional education with the home, the 
community, business, labor, industry, 
and other agencies. 

Much occupational and_ technical 
training is provided by industry and 
business, but there are many fields of 
employment for which vocational educa- 
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tion can and should be provided by the 
schools. These broad occupational fields 
include a variety of skilled jobs in the 
service, distributive and office occupa- 
tions, in agriculture, and in trade and 
industrial occupations. 

Vocational courses are offered to 
adults already working in their vocation 
and who wish to prepare themselves for 
advancement through the adult evening 
programs. 

Thirteenth and fourteenth year (Jun- 
ior and Community College) experi- 
mental laboratories, shops, and drafting 
rooms offering practical work in indus- 
trial arts, vocational-industrial, and 
technical education re:ating to industry 
and technology, should find many en- 
rollees. Here again, such courses can 
and will be specific and give meaning to 
one’s future employment. 

Classes now offered and those pro- 
posed would meet the needs of most 
adults. As more time is available for 
supplemental instruction, hobbies, inter- 
ests and leisure time activities, the adult 
education program, including industrial 
education, will increase. Adult courses 
should offer basic training if the adult 
student has no basic skill or knowledge. 
Flexibility should be the keynote for all 
adult classes. Home workshops for every 
home should be the goal of all industrial 
arts teachers. 


Science and I-E 

Industrial arts’ greatest contribution 
to accelerated scientific education can 
be made through our offerings in elec- 
tricity — electronics, drafting, power 
mechanics, metalworking, etc. 

As one views exhibits at school sci- 
ence fairs, it will be found that a great 
many of the models have been built, or 
partially built, in the industrial educa- 
tion shop or laboratory, or with the help 
of the industrial education teacher. In- 
dustrial education should not become a 
science or mathematics course, nor 
should it lose its identity as a subject 
that interprets and prepares for indus- 
try, but it can and should make a sub- 
stantial contribution in other fields. 


Teacher Preparation 

At the present time many of our 
teachers do not have the background to 
do some of the things proposed. Added 
courses on the graduate level work in 
industry or in-service study must be ob- 
tained by the teacher to keep up to date 
with the changing technology. 

Experience in a payroll job of indus- 
try should be recognized the same as 
college requirements, in fact, such a re- 
quirement for a master teacher would 
not be out of line. This is the only 
way many schools have been able to 
secure teachers or qualify them for 
such accelerated courses. 

Excerpts from an article with pic- 


tures carried in the Sunday Tulsa World 
of October 3, 1960 are as follows: 

The excellence of any school system 
can be measured by professional abil- 
ity of the instructors. And in Tulsa 
this ability is continually being fur- 
thered through intensive “in-service” 
programs. 
Take, for example, the work being 
done by 10 junior high instructors in 
the field of industrial arts. They will 
spend 12 weeks on projects designed 
to help them teach electricity to 
seventh graders enrolled in industrial 
arts courses. For the teacher it means 
two extra hours of work every Tues- 
day — work for which they receive 
no pay. 
“The idea of the in-service project,” 
explains M. J. Ruley, supervisor of 
industrial arts and vocational educa- 
tion, “is to upgrade work of long- 
time teachers and to help those new 
in the system. It also is designed to 
develop teaching guides which can be 
used by others teaching the nine 
week course in exploratory elec- 
tricity.” 

The in-service period gives teachers 

time to develop their own experi- 

ments and projects which can be 
used later in classroom teaching. 

Work in electricity is part of a year- 

and-a-half required program involv- 

ing learning about woodworking, 
metalwork, printing, handicrafts, 
drawing, and planning. 

All departments in the Tulsa system 

operate such in-service programs, 

Ruley stressed. It is another way in 

, which teachers get caught up on 

“what’s new” in their professional 

areas. 

Basic courses for college bound stu- 
dents planning to become engineers, 
technicians, or industrial education 
teachers should be and are being de- 
veloped for this group of students. 

Courses in descriptive geometry, pre- 
engineering drawing, basic electronics, 
materials and processes, and others, will 
help the student to bypass college 
courses, be granted credit, and in many 
cases allow him to have experiences in 
a shop or laboratory that will be of 
value in engineering and science courses. 
Most engineering schools do not re- 
quire engineering shop work because 
of time and added theory courses for 
graduation. 

Most colleges will recommend that 
students take such courses while in high 
school. Such a statement should be in 
all guidance handbooks. 

Accelerated courses are specific for 
a certain group, but no more than for 
the below average. Advanced courses in 
mathematics, science, and foreign lan- 
guage are of the same type — meeting 
a specific need. 0 
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A County-Wide Vocational 
School for a Rural Area 


CHARLES O. DAVIS, JR. 


O00 A report on a small 
city’s night vocational school 
project, organized on a county 
basis to serve the adult educa- 
tion needs of the surrounding 
rural area. 


A small-town adult vocational educa- 
tion project, originally Chamber of 
Commerce sponsored, has blossomed 
into a 23-course curriculum and one of 
Wisconsin’s largest night vocational 
schools. It has moved out of its home- 
town to become a county-wide project, 
and the response has been gratifying. 

Organized in 1947 in New Lisbon, 
Wis., by the Chamber of Commerce as 
a limited trade school, the institution 
became the New Lisbon Vocational 
school in a few years and gradually 
grew until it had an enrollment in the 
1959-60 year of about 600. 

Practically the entire curriculum was 
organized around such vocational stand- 
bys as welding, pattern layout, ma- 
chinist training, sheet-metal work, etc. 
Homemaking classes in sewing and tail- 
oring were introduced to appeal to 
women. 

With the approach of the 1960-61 
year, however, the school decided to go 
county-wide, and the move has doubled 
enrollment. In the first semester alone, 
it was 605, and the second semester is 
almost as high. The school is now op- 
erating five nights a week in five differ- 
ent communities around the county, 
utilizing a dozen or more buildings and 
empty offices. 

The size and popularity of this school 
have important meanings for vocational 
educators everywhere. For one thing, 
it shows that the desire for adult edu- 
cation is universal. 

The New Lisbon school is in the heart 
of a rural area, in a county with a total 
population of only 17,500, where farm- 
ing is still the chief business. There are 
only a handful of industries in the 
county, and all of them small. Most 
people who do not live on farms make 
their living in small shops and stores or 
in the tourist trade. 


Mr. Davis lives in Mauston, Wis. 


1A/VE for DECEMBER, 1961 


Need for Voc-Ed 


Yet there is evidently just as much 
hunger here for vocational training as 
there is in a city. Many of the men 
studying welding are farmers, and never 
expect to be welders by trade. The 
women studying sewing are homemak- 
ers here to learn how to do something 
better. Those studying cabinetmaking 
and leathercraft and upholstery are 
usually doing it to learn a hobby or a 
craft to enrich their lives. 

Another interesting fact turned up 
here is the popularity of the so-called 
“soft” subjects, not strictly vocational 
in the usual sense of the word. 

While welding and sewing and up- 
holstering and pattern layout are among 
the most popular classes, there are large 
numbers of people turning out for 
classes in contract bridge, conversational 
French, Spanish, Latin, first aid, driver 
education, and investments. A class in 
art began with the second semester; new 
classes are being organized in public 
speaking and small business operation. 


The Curriculum 

Under the direction of the Wisconsin 
Board of Vocational and Adult Edu- 
cation, the New Lisbon curriculum is 
divided into six sections. One of these, 
distributive education, is not being used 
at present. 


Under trade and extension work, the 
school offers welding, machining, pat- 
tern layout, blueprint reading, fire fight- 
ing, auto body, auto mechanics, and 
cabinetmaking. 

General education classes include elec- 
tricity and electronics, languages, first 
aid, driver education, investments and 
securities, and public speaking. The 
business education subdivision includes 
typing, bookkeeping, shorthand and ac- 
counting. 

A section termed “avocational” work 
covers upholstery, leathercraft, and 
contract bridge. These courses do not 
qualify for state monetary aids, although 
all other courses do. The final section is 
labeled homemaking, and __ includes 
classes in sewing and tailoring. 

The school’s “faculty” at present is 
composed of about 35 persons. Most 
of them are high school faculty mem- 
bers, but a large number are drawn from 
other walks of life. Thus the teachers 
of welding and pattern layout are em- 
ployees of welding and steel fabricating 
shops. The upholstery instructor is a 
local furniture dealer and upholsterer. 
The French teacher is a Belgian war 
bride. Some of the instructors are 
former teachers who have become 
housewives and left the ranks, but 
welcome an opportunity to return. 


The Budget 


The 1960-61 school is operating on 
a budget of approximately $12,500, with 
salaries being the largest item of ex- 
pense. The payroll was almost $9,000. 
Other items of expense include clerical 
and administrative costs, building rental. 
equipment, etc. 

By the end of the 1960-61 school 
year more than a thousand adults of the 
county will have enrolled in the voca- 
tional school. The obvious enthusiasm 
and the evident desire for a wide variety 
of courses, have been an eye opener in 
communities which for years have had 
to look to metropolitan centers for 
adult education. 


It works! Students in New Lisbon’s electricity-electronics program 
evince their high interest by traveling 40 miles to attend 
weekly classes. 





Should Organizational Patterns 


O00 The second in a series 
of “forum,” in which leaders 
in industrial arts discuss a vital 
issue — as a sounding board for 
your own views on the subject. 


Write down your ideas 
on the “organizational patterns 
for industrial arts” and send 
them to The Editor, IA/VE, 
400 N. Broadway, Milwaukee 
1, Wis. (As many as possible 
will be published in forth- 


coming issues.) 


“The problem solving ap- 
proach combined with unit 
activity organization would 
certainly bring us closer .. . 
to our goals.” 


Our present concept of the place of 
industrial arts in the public school re- 
quires many changes in our organiza- 
tional patterns. Since industrial arts can 
and should be little more than a phase 
of the total educational background of 
our young people, it is necessary that 
we organize our content around those 
things that will be most meaningful to 
development. That is, the student should 
have an opportunity to become ac- 
quainted with our democratic industrial 
society, our natural resources, materials 
and processes of industry, and to ex- 
ercise his manipulative development 
through the use of tools and machines. 
Our past and present organizational pat- 
terns have undoubtedly placed more 
emphasis upon the latter, though it is 
no more important than any of the oth- 
ers. A glance at the majority of our 
textbooks illustrates this point. The 
student is confronted with a series of 
descriptions of tools and materials in a 
particular area which proceeds through 
the many processes in the construction 
of a project seldom related to a similar 
industrial application. 

It may be true that the foregoing 
pattern for the organization of content 
provides for an understanding of how 
one man might make something out of 
given materials and tools. However, our 
social and industrial society, relies little 
upon the abilities of one man to pro- 
duce such an item. It is upon this 
analysis of our present organizational 
patterns that new insights to organiza- 
tion must emerge. 

First of all, our rapidly changing 
technology and varied use of materials 
provide an incentive and need for or- 
ganizational change. In our more tra- 
ditional patterns of organization it has 
been difficult to keep up with changing 
and advancing industrial practice. It is 
difficult to provide experiences in such 
activities as automation, experimenta- 
tion, mass production, or creativity in 
the traditional setting. Our organization 
should be based on unit activities which 
provide the student with an oppor- 
tunity to learn about industry and our 
industrial economy rather than just the 


experience of making things. 

An example of this type of organiza- 
tion might be a unit activity in mass 
production as a phase of a course in 
woodworking. During the process of 
participating in such a unit the student 
not only has the opportunity to plan 
and make a project, but he also becomes 
involved with and gains an understand- 
ing about problems of management, la- 
bor, production, sales, and many more. 
Certainly he will develop skills, for 
he will be manipulatively involved in 
the production, but he will also have 
a chance to study the many other as- 
pects of modern industry at the same 
time. 

The second change in organizational 
patterns that should be emphasized is 
that content should be selected on the 
basis that it establishes meaningful 
problem solving situations. Our past is 
cluttered with ‘pet problems and projects 
that require the student to do little 
thinking on his own. He simply follows 
instructions and operations to gain sat- 
isfactory results. However, when stu- 
dents are confronted with meaningful 
problems where answers are not known 
and a direct line of attack is not clear, 
the many ramifications of learning come 
into play. He must investigate, create, 
experiment, research, and construct in 
order to develop a satisfactory solution 
to his problem. The atmosphere for 
learning has emerged. 

At any level in industrial arts the 
problem solving approach combined with 
unit activity organization would cer- 
tainly bring us closer to the realization 
of our gcals. 0 


RONALD J. BAIRD 


Assistant Professor 
Industrial Arts Teacher Education 
Ohio University at Athens 


“Let's come to our senses 
and start improving the 
industrial arts curriculum 
we have developed over 
the years!” 


The answer to this question as | see 
it is a qualified “yes.” But I do not 
agree with many of the changes being 


1A/VE for DECEMBER, 1961 





promoted by some educators in our 
field. Our leaders in industrial arts have 
laid down a very sound foundation for 
our program. They have prepared a 
set of objectives which apply as well 
today as they did when they were 
written. To meet these objectives change 
is certainly a necessity as new materials, 
tools, and processes are developed. 

Changes in our organizational pat- 
terns, however, should not be made un- 
til thorough research aimed at improv- 
ing industrial arts has been made. This 
brings up a point which is very disturb- 
ing to one who is proud of the offerings 
of our program. Some of our industrial 
educators seem to feel that industrial 
arts is not respectable or at least this 
is indicated by some of the proposed 
courses. They seem to think that the 
values of our program which have 
gained for us the status we now hold 
no longer meet the needs of today’s 
education. There has been a tendency 
by some industrial arts teachers recently 
to concentrate on objectives common to 
other subjects. We have plenty to teach 
in our courses without changing to some 
of the science, math, and social studies 
courses being proposed by these people 
under the disguise of industrial arts. 
True, we must develop an understand- 
ing of the applications as they pertain 
to our work but we do not have time 
to teach these subjects which are getting 
excellent coverage in our schools. Sci- 
ence teachers are having their students 
experiment and work on research prob- 
lems that some people advocate teach- 
ing in our program. School board mem- 
bers, administrators, and the taxpaying 
public certainly are not going to allow 
a duplication of courses. These indus- 
trial arts teachers also want to discard 
the project and eliminate the teaching 
of skills. Skill in the use of materials 
and tools has been important to man 
down through the ages. As we study 
history we find that the advancement in 
the social culture of each civilization is 
judged by the design and craftsmanship 
of their artifacts. We know the im- 
portance of skill in the world today. The 
increase of automation is requiring more 
highly skilled people to design, build, 
operate, and service these machines. Be- 
fore we delete any of our generally ac- 
cepted objectives, there should be valid 
studies disproving their worth. 

Let’s come to our senses and start 
improving the seund industrial arts cur- 
riculum which has been developed over 
the years! A good industrial arts pro- 
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for Industrial Arts Change? 


gram makes some very distinct and 
unique contributions toward the educa- 
tion of youth which are not provided 
by any other subject in the school cur- 
riculum. Then why not use these objec- 
tives as guide posts and develop our 
courses accordingly? We should all pull 
together to strengthen and improve our 
present organizational patterns and 
make the necessary changes needed to 
bring our courses up to date. For ex- 
ample, woodworking in too many schools 
is so outmoded that many people are 
suggesting that we drop it entirely. This 
is due largely to the fact that we have 
not kept pace with the technological 
advances made by the woodworking in- 
dustries. We need to strengthen our 
high school industrial arts program and 
give our courses more depth and breadth 
at this level. These courses should be 
developed so they will reflect our chang- 
ing technology more accurately. The 
content should provide an opportunity 
for student activity which wili develop 
skills and require the solving of tech- 
nical problems by working with new 
materials, new processes, and new ma- 
chines. 

To me this does not indicate any 
radical change in our organizational pat- 
tern. Our objectives are sound. We have 
plenty of important content of our own 
to teach, We must do more research 
with the interest of industrial arts in 
mind and make any changes found in 
these studies which will improve our 
program. Our energies must be spent 
toward keeping in close contact with the 
industrial and technical world, bringing 
our courses up to date, and doing a 
better job of teaching. 0 


GARDNER BOYD 


Director, Industrial Arts 
Kansas City, Mo., Schools 


“... Should follow that 
of an industrial organiza- 
tion procedure from the de- 
sign through the develop- 
ment and the production of 
a new product.” 


As we discuss change we must keep 
in mind that skills grow obsolete, and 
facts change. These may be illustrated 


by looking at the highly skilled air- 
craft propeller mechanic in relation to 
the jet aircraft; it was a fact that man 
had not been able to venture into outer 
space, this fact has now been changed. 

A look at the way industrial arts has 
been defined reveals that it is a subject 
area dealing with the understanding and 
interpretation of industiral activity. In- 
dustrial arts is also considered to be a 
part of general education concerned with 
the materials, processes, and products 
of industry. 

With this definition of industrial arts 
in mind we must today recognize the 
growing complexity of industrial organ- 
ization and the explosive pace of the 
industrial technological and_ social 
changes. These are creating an enormous 
demand on our people that is without 
historical precedent. Society has always 
needed a few men with highly developed 
and disciplined intellects and our in- 
dustrial society needs masses of literate 
but not necessarily intellectual men. 

The industrial technical automated 
society of tomorrow will require some- 
thing that the world has never seen; 
namely, masses of highly educated in- 
tellectuals. 

We can no longer express the need 
for educated men in terms of specific 
skills. Educationally this is the wrong 
way to approach the problem because it 
is impossible to predict today what skills 
will be needed a few years from now. 
This is more true when we observe a 
group of seventh- and eighth-grade stu- 
dents who are enrolled in today’s in- 
dustrial arts class and then try to pre- 
dict the employment opportunities for 
these students when they enter the labor 
market six to ten years from now. 

Nothing could be more widely im- 
practical to the future of an individual 
or of society than an education designed 
to prepare people for specific vocations 
and professions to facilitate their ad- 
justment to the world as it is today. 
To be practical, an education must pre- 
pare a man for work that does not yet 
exist and whose nature cannot be 
imagined. 

The preparation or education of men 
for living and working in the industrial 
technical society of tomorrow can be 
done only by teaching people how to 
learn. This may be accomplished by giv- 
ing them the kind of an intellectual 
discipline and the depth of understand- 
ing that will enable them to apply man’s 
accumulated knowledge to new condi- 
tions as they arise. 
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This suggests that education at the 
junior and senior high school level 
should follow that of an industrial or- 
ganization procedure from the design 
through the development and the pro- 
duction of a new product. The industrial 
arts class problem or lesson may be de- 
fined as the design and the development 
of a manufactured product. This will 
require the engineering development in 
keeping with the ability of the students, 
a model for testing the solution to a 
problem, redrawing the plans for pro- 
duction, the development of jigs and 
fixtures necessary for production, selec- 
tion of tools and equipment, and secur- 
ing the supplies and materials to carry 
out the production cycle. 

In the process of solving this produc- 
tion problem the class will be required 
to gain a knowledge and experience of 
basic industrial arts areas such as metals 
for tools and supplies, electricity for 
power, drafting and design for produc- 
tion, graphic arts for production records, 
woods as may be required for produc- 
tion, transportation for necessary sup- 
plies and distribution of product. 

Following the production cycle there 
will be a class discussion evaluation of 
the solution to the problem. The group 
of students from this experience should 
develop a desirable attitude of accepting 
a problem, how to find the solution to 
the problem, and develop a realistic 
approach to taking the accumulated 
knowledge from reference materials and 
applying it to the new conditions to 
test the application of this knowledge 
to this new situation. 

Industrial arts instruction must 
change from the present day practice to 
the fulfillment of its major function, 
understanding and interpretation of the 
industrial process of production. The 
direct experience of solving simple prob- 
lems similar to the complex problems 
that are involved in industrial produc- 
tion should be a more realistic approach 
to teaching industrial arts for the fu- 
ture. O 


JOHN O. CONAWAY 


Associate Professor, Industrial 

Education Department 
Indiana State Teachers College 
Terre Haute 


“Let us keep the indus- 
trial arts . . . concerned with 
the creation of high quality, 
three-dimensional objects 
. . « in common materials 
using basic processes.” 


If one will look ‘hard and long at the 
collection of nonvocational school work- 
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shops which are rather loosely joined 
together under the title of industrial arts 
and seek to find the factor which is 
common to all, the project has had 
an unbroken tradition of dominance 
through one name change (manual arts 
to industrial arts) and through the in- 
troduction of a multitude of applied arts 
and sciences (even when the project 
was not even adaptable to the effective 
initial learning in the activity, i.e., elec- 
tricity). Its introduction in the manual 
training period of school shop evolution 
is probably the only significant develop- 
ment ever made in the field. (King Proj- 
ect—a piece of fine furniture, an in- 
dustrial arts awards winner, a thing of 
shame to be hidden and forgotten in a 
junior high school locker, or a series 
of trinkets which are mute evidence of 
having “been through” the nine areas 
of the local general shop.) Bless the 
day, if it ever existed, when everyone 
agreed that the primary objective of 
all school shop activity was a pro- 
duction of superbly designed, exquisitely 
crafted projects in all the mediums — 
wood, metals, ceramics, plastics, fibers 
and leather, etc.— and in all the crea- 
tive processes— such as photography 
and printing, etc. The day, when each 
boy in every shop of the land was 
granted the time, the energy, and the 
direction to produce a three-dimensional 
object that was the full expression of 
all his creative impulses, a thing of 
beauty and utility, a thing of pride, a 
thing of peer and parental elation. 
Murphy stresses the implications of 
such an utopian condition as “the first 
great phase in the evolution of the 
creator appears to be extreme sensitive- 
ness to a specific form of experience, 
usually sensory; it is especially likely 
to involve sight, sound, or the muscle 
sense. It embodies delight in these ex- 
periences, a need for more of them, a 
curiosity into their relationships . . . in 
other words we are dealing with sensory 
and activity drives.” There is much to 
be gained by organizing school shop 
work around the project. ; 

Unfortunately, some of the activities 
which are called industrial arts do not 
lend themselves to initial creation via 
the project. This group of activities 
can be loosely defined as those in which 
the component parts or the totality have 
characteristics involving movement or 
dynamics. In this manner, a piece of 
wood or metal is said to be static and 
can be described by certain static meas- 
urements such as length, density, and 
porosity, etc.; a resistor, while having 
a full component of static character- 
istics, has in addition a series of elec- 
trical characteristics. A necklace made 
of bits of wood can be quite aesthetic; 
* Murphy, Gardner, Personality (New York: 
Harpers, 1947), p. 453 


a necklace made of resistors is a de- 
cadent perversion of their true function 
Learning to create in dynamics is rela- 
tively complex. If statics are best taught 
through the sub-project or exercise, the 
final goal in both cases shall be the 
project. In dynamics, the Williamson- 
type audio amplifier, the go-cart, or the 
dividing head are typical projects. In 
view of the increasing importance of 
dynamics in our culture it would seem 
that this trend should be reflected in 
the school. workshop. 

Much has been written of late about 
introducing into the curriculum certain 
aspects of engineering — strength of ma- 
terials, durability, etc.—which is all 
very fine. Since I do not think, however 
that this is industrial arts, let me pro- 
pose the name “engineering science” for 
the subject and suggest that teachers 
presenting this type of material adopt 
the title. I see no reason why they could 
not teach this in their industrial arts 
shop — in addition to their regular work. 
For those in the industrial arts group 
who are interested in introducing certain 
management techniques — time and mo- 
tion study, cost accounting, and Gail- 
breth- and Taylor-type industrial effi- 
ciencies — let me again suggest a new 
name, “industrial management.” Again 
the industrial arts shop is an excellent 
place to present the course with indus- 
trial arts teachers acting as instructors, 
If both of these suggestions are imple- 
mented, imagine the increased demand 
for industrial arts personnel. 

In conclusion, let me urge that from 
this time on all traces of the terms 
unit, general unit, and general, in ref- 
erence to school work shops, be elim- 
inated from the literature. Let us just 
say that industrial arts is concerned 
with the intelligent creation of three- 
dimensional objects from any material 
using any process. This statement should 
by no means imply that all materials 
and all processes must be used and 
studied. Industrial arts as a school sub- 
ject would be similar to social studies, 
science, or mathematics. How silly it 
would be if every mathematics teacher 
felt the Boolean Algebra or Non- 
Euclidian Geometry should be included 
in his ninth grade mathematics course 
if the social studies teachers should 
feel that the Turner thesis or the Feed- 
back theory of American emigration 
must be included in every course, or if 
even the fired-up science teacher of our 
day, would consider Cryology, Cos- 
mology, or Histology as essentials. Yet 
each is a legitimate field of study on 
the graduate level. Industrial arts, while 
including an almost unlimited number 
of materials and processes, must be 
sharply abstracted when presented to 
young people. Elements from a maxi- 


(Concluded on page 44) 
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How to Improve the Teaching-Learning 
Environment in I-E Classes 


HOMER C. ROSE 


00 Another in the series of “how-to” articles on more effec- 
tive teaching practices, this one considers better ways to provide 
for the physical condition of the classroom or laboratory, the 
maintenance and arrangement of its equipment and material. 


My first industrial arts teaching job 
was in a small town. The school board 
had already indicated its intention to 
abandon the industrial arts program and 
the superintendent gave the department 
one more year of life. It was not diffi- 
cult to understand why. There was not 
a single sharp tool in the shop. Bench 
vises did not hold. Bench tops were 
marred and dirty with grease, glue, and 
paint. The metal working area was lo- 
cated within the drafting area. Lighting 
was bad. There was no place to store 
the few materials on hand. Prices 
charged for cabinet lumber were 300 
per cent over cost. Needless to say, 
there was no course of study. 

After being on the job a few weeks 
I found many useful tools, including a 
full set of sheet metal equipment stored 
in the atiic of the building. I was told 
by a boy on the street that the instruc- 
tor had placed them there because he 
did not wish to be asked embarrassing 
questions about their use. The boy had 
quit school. Today he is a successful 
building contractor—but has no use 
for industrial arts, Although this situa- 
tion is certainly unusual, at least in de- 
gree it is not exaggerated. 

It is always easy to understand why 
good students in some localities look 
upon industrial arts as not worthy of 
their time; administrators consider it a 
dumping ground and the community has 
no concept of the potential value of 
industrial arts education for all stu- 
dents. This article deals with one rea- 
son why. 


The Physical Environment 


The physical condition of the class- 
room, shop, and laboratory has a strong 


Dr. Rose is chief, training standard, 
and development staff, Federal Avi- 
ation Agency, Washington, D. C. 
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effect on the amount and the quality 
of learning. Well-planned and well-man- 
aged facilities tend to develop good stu- 
dent attitudes, without which effective 
and creative learning is impossible. 
Dirty disorganized surroundings have a 
negative effect on education. 

How can an instructor take pride in 
his home and other possessions, but 
neglect his place of work? If this is an 
indication of attitude toward the teach- 
ing job, it is a serious problem. 

Here are a few suggestions: for im- 
proving the classroom and the creative 
arts shops as an essential step toward 
a sound training program. 


1 For more information, The Instructor and His 
Job, Homer C. Rose, American Technical Society, 
Chicago, Ill. 


Cleanliness, Color, Light, and Sound 


I recently visited an industrial shop 
in the agency for which I work. This 
woodworking shop produces _ special 
types of equipment for use in the train- 
ing program. All power tools in this 
shop are painted a semi-gloss off-white. 

My first reaction was to wonder about 
the appropriateness of white paint on 
power tools. After talking with a num- 
ber ofthe workers and with the shop 
foreman, a man of great prestige as a 
craftsman, I have little doubt that the 
choice of color has had a desirable 
effect. Every worker took pride in the 
condition of the shop. 

I am not suggesting this as an answer 
to all shop painting problenis, but I 
do suggest that we can create a differ- 


as eee 
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A well-organized, well-managed laboratory (of the Federal Aviation Agency) 
that combines classroom facilities, test equipment, and related training aids. 
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ent atmosphere by the use of color 
and design. 

It is recommended that: (1) the ceil- 
ing and walls be painted a modern light 
color; (2) all power machinery be 
painted one appropriate color; (3) 
power switches be red; (4) operating 
controls be yellow, and (5) considera- 
tion be given to the use of painted 
lines on the floor to mark off safety 
zones around power equipment. 

The appearance of the shop as a 
whole is important. The only suggestion 
here is to stand back and look at the 
total room as one would see it for the 
first time. Merely moving a bandsaw 
from the center os the room to one wall 
may improve the entire vista of the 
room. 

Wherever practicable acoustical ma- 
terials should be used on the ceiling of 
shops and other methods of reducing 
noise should be attempted. Some equip- 
ment can be mounted on pads which 
tend to deaden the sound. Metal bench 


Below: A good poster (taken from 
the author’s The Instructor and His 
Job, American Technical Society, 
Chicago, III.). 


WHAT ARE YOU DOING 
ABOUT SAFETY 
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Left: A bulletin board illustration 
helps to teach simple procedures. 
Below: A model should be on dis- 
play when needed. 


tops may be covered with wood or 
other less noise-producing materials. 

I believe that each boy should clean 
his bench and tools at the end of each 
period. Wherever possible janitor serv- 
ice should be used for “end-of-the-day” 
cleaning of the room. 

Modern dust collecting equipment is 
almost a requirement for the wood- 
working area. 

An industrial arts shop should be 
spotless when not in use. 

Anyone who has done careful work 
with three-dimensional materials of any 
kind knows how difficult it is to see 
what one is doing. Adequate overhead 
lighting should of course be provided 
but it may also be desirable to provide 
locally controlled special lights which 
are needed for each type of work being 
pursued. For example, band saws should 
have small spotlights focused on the 
blade where the cutting line can be seen. 
From 30 to 50 foot-candles are re- 
quired for good shopwork. Fluorescent 
lighting is most desirable because it re- 
duces shadows. 


Maintenance of Shop and Equipment 


This is always a problem, as few in- 
structors have outside help, yet indus- 
trial arts equipment must perform per- 
fectly if our objectives are to be 
reached. I believe that every instructor 
should have training in the maintenance 
of both hand and power equipment. 
Also, it seems that the teaching of 
maintenance is inherently a part of most 
courses and that students should re- 
ceive enough training to assist at least 
in maintaining the tools they use. I am 
not, of course, suggesting that seventh 
graders be given a semester of saw 
filing. Periodically certain tools may be 
sent to be resharpened by the factory. 
Nevertheless, each student should main- 
tain his tools to the extent consistent 
with his level of training. 

I believe this has a favorable effect 
on the attitude of students, parents, 
and community and that the depart- 
ment with a reputation for taking pride 
in the condition of its equipment is in 
a relatively good position with regard to 
obtaining new and additional equipment 
when it is needed. 

Another concept is closely related to 
the above. I have known instructors who 
never practice in their field. For ex- 
ample, I have visited the homes of 
woodworking instructors which contain 
not a single item not purchased com- 
mercially. We can all readily agree that 
the level of skill produced in college 
teacher training programs cannot be 
very high. There are too many other 
important things in the curriculum. It 
follows then that the instructor must 
develop his skill by self-improvement. 
This, of course, includes reading, re- 
search, and experimentation in new 
methods and materials and with rew 
designs. 

I found that my own work on “out- 
side-of-class” projects increased my 
competency and my interest in the sub- 
ject. If I were to sign up for an in- 
dustrial education course today, I would 
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like to know that my instructor is still 
trying to improve himself in the sub- 
ject he is teaching. 

Another by-product of instructor-built 
projects is that by this process the in- 
structor frequently finds a better way 
of organizing the layout of the shop 
and the storage of equipment. It may 
help him to keep a learner’s point of 
view — so essential in a teacher. 


Arrangement of Tools and 
Equipment 

Any list of criteria for the arrange- 
ment of tools and equipment should in- 
clude: (1) frequently needed toois 
available at work station; (2) other 
tools placed to reduce traffic within the 
shop; (3) no waiting in line to obtain 
tools or check them back; (4) easy 
visual method of identifying the pres- 
ence of all tools; and (5) attractive ar- 
rangement which suggests craftsman- 
ship. 

I remember old Jones. He lost more 
tools and spent more time justifying 
new purchase orders than any other man 
in the department. He carried many of 
the smaller tools in his pockets — his 
theory being he could control them bet- 
ter that way. All other tools were be- 
hind bars and grudgingly passed out by a 
frustrated student assigned the task — 
not infrequently as punishment. Co- 
operation with the instructor and be- 
tween students was practically non- 
existent. 

In contrast was another shop in the 
same system. This was characterized at 
first sight by its carefully designed tool 
panels. These displayed the tools in an 
attractive manner which made them 
easily available and helped to identify 
misplaced tools at a glance. At the end 
of each period each panel was checked 
by a student who simply pressed a but- 
ton to indicate on an enunciator system 
that his panel contained all tools in 
proper order. The enunciator was in- 
stalled by the eighth grade boys and 
completed as a class project. As stu- 
dents profited by the availability of 
proper tools, co-operation with the in- 
structor was very good and tools were 
rarely misplaced. The instructor had 
the philosophy that good tools placed 
attractively on panels helped to develop 
good attitudes —a necessary ingredient 
in good craftsmanship. 


Storage of Materials 


The storage of materials in multiple 
activity shops is no simple problem. 
It deserves good management effort in 
order to increase efficiency and economy 
in the use of materials and to assure 
student safety. 

Long materials such as lumber and 
metal strips can be placed on racks 
which permit their removal sideways 
rather than by pulling them their full 
length. 

Short stock racks can be designed 
in the vertical position. These cause 
short material to “feed down” and to 
be used first. 

Sheet metal can be dangerous if 
stored in a “leaning against the wall” 
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fashion. Frequently a supply of sheet 
metal can be stored in a desirable man- 
ner on flat shelves under the sheet 
metal table. 


Books and Other Instructional 
Materials 

In this category we would include 
text books, instruction sheets, blueprints, 
photographs, design scrapbooks, and any 
other graphic or written material used 
by the student as part of the course of 
study. The number one requirement is, 
of course, that materials consistent with 
the course of study and helpful in meet- 
ing its objectives be obtained. This in- 
volves a constant effort on the part of 
the instructor to identify, purchase, or 
in some cases produce or duplicate a 
variety of instructional materials. 

The second requirement is one of 
availability. The materials must be in 
reach of the student when he needs 
them. While certain materials are usable 
through normal library sources, the bulk 
of materials should be available within 
the shop or laboratory area. If we are 
to take care of individual differences in 
a direct manner, the instructor should 
be able to have needed material in hand 
on a moment’s notice. 

As with tools, good management of 
instructional materials is a matter of 
understanding and co-operation between 
student and instructor. Students who 
find instructional materials in good 
shape and readily available will tend to 
respond by taking care of the materials 
and using them properly. Certainly some 
rules and regulations are needed, but it 
is more important to wear out instruc- 
tional materials through useful activity 
than to have them deteriorate on the 
shelf for display purposes only. 

A variety of methods can be used to 
prolong the life of instructional ma- 
terials. Books can have protective cov- 
ers; blueprints and photographs can be 
covered with cellophane. Much used 
drawings and instruction sheets can be 
mounted on cardboard or other panels. 
Illustrations clipped from periodicals 
which vary greatly in size can be 
mounted on standard-sized sheets to 
facilitate filing and projection through 
the opaque projector. 

It is a good idea to have at least one 
copy of all commonly used materials 
under lock and key to facilitate replace- 
ment of materials worn out in use. 

Shop instructors frequently complain 
about the problems of duplicating ma- 
terials. Several very fine duplicating ma- 
chines have come on the market re- 
cently and it is not possible to make 
excellent copies in a few seconds. At 
least one such machine should be avail- 
able to the department and adequate 
copies cf materials made available to the 
students at all times. 

In my own experience I found it 
possible to work out co-operative ar- 
rangements with both the commercial 
department and the print shop by which 
my classes were able to provide some 
service to them in return for typing and 
printing. This relationship, when kept 
in perspective and not abused, can be 


productive in terms of better interde- 
partment understanding and support. 


Obtaining and Using Training Aids 

Here we include all types of projec- 
tion equipment, displays, models, charts. 
and chalk boards. Industrial arts 
teachers have been pioneers in the de- 
velopment and use of certain types of 
training aids. They have traditionally 
used illustrated instruction sheets, and 
models and displays which have been 
very effective. Occasionally these good 
training aids are less effective than they 
can be because of poor management. 

If we assume that the instructor is 
able to procure the necessary training 
aids and equipment there are certain 
guidelines he can follow with regard to 
storage, operation, and use of these aids. 

Projection devices such as the 16mm. 
machine and overhead projector should 
be covered or stored in cabinets which 
keep them clean and free from handling. 
In use they should be mounted on 
sturdy portable tables which facilitate 
movement and operation of the ma- 
chine. 

The projection screen should be 
mounted permanently in the room so 
that it is readily available. 

There is certainly no harm in train- 
ing certain students to operate projec- 
tion equipment. Such instruction can 
become a worthwhile part of the cur- 
riculum. 

Complicated blowups and _three-di- 
mensional models should usually be 
stored out of sight until needed. Some 
wall displays and samples of materials 
should be mounted neatly on permanent 
panels and lighted in such a way as to 
make them most effective. Flip charts 
and posters of all kinds should be stored 
flat or by some other arrangement to 
prevent their curling. They should 
usually be brought into sight at the 
right place in the curriculum. Every 
shop, laboratory, and classroom should 
have adequate blackboard space. This 
oldest of training aids is still perhaps 
the most versatile and useful in indus- 
trial arts. 

One instructor brought a microscope 
into the shop each semester for a few 
days as a special training aid. Young- 
sters who need to develop judgment 
regarding the characteristics of sharp or 
dull cutting edges can learn much from 
seeing these edges under the microscope. 
Obviously, as the microscope had to be 
borrowed from another department; its 
proper use and prompt return was a 
requirement in order to assure its avail- 
ability the next time it was needed. 

Bulletin boards deserve special atten- 
tion. Probably few if any materials 
should be left up longer than two weeks. 
I was surprised on visiting a shop I had 
taught in two years previously to find 
the same newspaper clippings — yellow 
with age — still on the board. 

All of these things have important 
public relations value. The industrial 
arts teacher should care that his de- 
partment is progressive and alert to the 
place of industrial education in the 
educational system. 
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john r. lindbeck 


Associate Professor of Industrial 
Education, Western Michigan 
University, Kalamazoo, Mich. 


When designing a project, one 
must consider the functional require- 
ments, because a project should suit 
the purpose or need for which it is 
intended; material requirements, be- 
cause a project should reflect a sim- 
ple, direct, and practical use of the 
substance of which it is made; and 
visual requirements, because a proj- 
ect should not only work properly 
and be honest and economical of con- 
struction, but it should also look 


— The Stiffel Co. 


Guideposts — 
Appearance 


well. Previously, the topics of func- 
tion and materials were treated; this 
discussion is given over to appear- 
ance and its related problems. 


Visual Requirements 

A project or product should have 
a pleasing appearance to the be- 
holder. This without any doubt is 
the most difficult of the three criteria 
to follow or evaluate, for the simple 
reason that there are no firmly es- 
tablished, immutable standards of 
beauty or appearance. Persons’ tastes 
differ as much as their looks or per- 
sonalities or physiques. This is not 
meant as a dismissal of the impor- 
tance of appearance. On the con- 
trary, to stress that however elusive 
the quality of appearance, it is of 
vital concern. 

Most design or art textbooks have 
a chapter or two devoted to “the ele- 
ments and principles of design.” 
This, in six words, sums up the con- 
text of the term, “visual require- 
ments.” It has to do with proper bal- 
ance, correct proportion, compatible 
colors and textures, and form. It 
means that through practice and the 
cultivation of a discriminating eye, 
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one can distinguish between the 
beautiful and the ugly, and apply 
this knowledge to his design tasks. 


Design Elements 

A person’s ability to apply this 
knowledge rests with his understand- 
ing of the visual symbols with which 
he works in the process of designing. 
These symbols, fundamental to de- 
sign, are called the design elements ; 
they are the lines, the planes, the 
solid forms, and the surface treat- 
ments which are used in graphically 
representing an idea. These are, 
quite properly, called elements of de- 
sign because they are basic to every 
two- and three-dimensional object; 
they are the building blocks of all 
structures or forms. A line can reveal 
much about the nature or purpose 
of an article. For example, one of 
the lines in the illustration suggests 
grace and such grace is reflected in a 
dignified candlestick. Lines can also 
show stability and activity, and can 
be organized in a manner to create 
forms which will reflect these char- 
acteristics; the restful stability is ap- 
parent in a salad bowl, as is the 
attention-arresting activity in a piece 
of costume jewelry. Lines are used 
in combinations to create planes and 
the planes in turn are organized into 
solid forms; lines are truly basic to 
all designing. 

The surfaces of the planes and 
solids can be enhanced, embellished 
or changed by adding color or by 
texturing. Such surface treatment can 
add interest or emphasis to a design 
and, thereby, improve its appearance. 
The lamp in the photograph exempli- 
fies the wise employment of surface 
treatment with its textured shade, 
satin brass stem, and white china 
base. Notice the interesting con- 
trasting effect which results. 


Design Principles 


The design principles are the char- 
acteristics which relate to the arrang- 
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ing of the design elements. Some of 
the significant principles as applied 
to project design are unity, variety, 
and proportion. Unity and variety 
are closely related. Within a design 
there must be a common feeling or 
similarity among the component 
parts in order to achieve a sense of 
belonging; at the time there must be 
sufficient diversity or variety among 
the parts for the sake of interest. 
The lamp is a further illustration of 
this. Proportion as a principle deals 
with the relationship of the size of 
one part to the whole. It is directly 
related to the concept of balance in 
that the quality of equilibrium is 
achieved and sustained only through 
the proper proportioning of the parts 
of any whole, Ratios of approxi- 
mately one-to-three, or two-to-three, 
are generally considered good; the 
teak buffets are examples of well- 
proportioned pieces of furniture. 

Sensitive, well-designed objects are 
never achieved by memorizing a long 
list of design principles and another 
list of rules or generalizations re- 
garding their proper applications. 
One does not set out to design 
a “well-proportioned, well-balanced” 
buffet; neither does one consciously 
attempt to create a “unified” lamp, or 
a chair to exhibit “variety.” Instead, 
one approaches upon a design task 
with an open, creative mind, search- 
ing for form, experimenting with 
combinations, sketching possible con- 
tours, to the end that the object 
will reflect good organization of ele- 
ments. Experience and practice, study 
and reflection will lead to the ability 
to discriminate among sensitive and 
awkward forms. When this feeling of 
rightness about an object is present, 
the parts of a buffet will be in propor- 
tion, a lamp will look as though the 
parts belong to a unified whole, and 
a chair will have the interesting va- 
riety. If the feeling of rightness is in 
fact absent, the buffet becomes 
clumsy, and the lamp or chair will 
appear as disorganized, busy, jumbles 
of unrelated parts. 

The experienced designer clearly 
sees the relationships among the three 
design requirements. He recognizes 
that function will dictate or suggest 
certain forms for an object, that the 
forms will dictate or suggest certain 
materials and structural techniques, 
and that both of these must be dealt 
with creatively in order to achieve a 
pleasing appearance in an object. 

Consciously or unconsciously, sys- 
tematically or haphazardly, the de- 
signer must give consideration to all 
three of these requirements — func- 
tion, materials, appearance — if he 
is to realize the creation of sensitive, 
successful articles. 0 
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0) Try a small group approach to — 


Simplify Your Junior High 
‘Personnel Setup 


JAMES H. DOWDLE 


Here is a suggestion concerning the 
organization of pupi! personnel at the 
seventh and eighth grade level that 
offers: (1) a more efficient use of 
teacher time — hence more time for ac- 
tual teaching; and (2) a more effective 
pupil personnel organization in regards 
to shop clean-up — with the small group 
approach. 


Confusion Every Time 

Most pupil personnel organizations 
have as their objective theoretically, 
broad implications of an_ industry 
oriented program embracing everything 
from safety to shop maintenance. In 
reality most programs are concerned 
only with shop clean-up at the end of 
each period. My contention is that, in 
the seventh and eighth grade industrial 
arts program, it is more realistic to have 
a simple program of shop clean-up that 
takes teacher supervision only during 
the last three minutes of each class 
period rather than the more widely used, 
intricate system of an elected shop 
foreman supervising the rest of the class 
as they rotate week by week in con- 
fusion to a different clean-up job. In 
this type of organization, a small 
amount of clerical work by the teacher 
each week is a necessity. 


A New Approach 

A more expedient method for seventh 
and eighth grade organization is to di- 
vide the class alphabetically into groups 
of 3, 4, 5, or 6 pupils each, depending 
upon the enrollment of each class and 
the number of “job categories” that the 
instructor feels are needed. These groups 
are given the numbers 1, 2, 3, and 4 
for identification purposes. The students 
will stay in the same numbered group 
all semester but will rotate through the 
various “job categories” week by week 
with the others in his group. 


Mr. Dowdle is an industrial arts in- 
structor, Fayetteville-Manlius Jun- 
ior High School, Manlius, N. Y. 


As an example, an organization with 
four “job categories’ would include: 
tool men, bench men, sweepers, and 
maintenance men. 

Once organized and fully explained 
this group approach to the shop clean-up 
program, at the end of each work pe- . 
riod, should require less teacher time — 
than other complex programs do in 
many schools. 

Organization is the key note to any 
successful program. 

For handy reference in day-to-day 
activities, a visual aid consisting of a 
small personnel chart listing “job cat- 
egories” in large letters, with a space 
for a group number in front of each 
category is very worthwhile. (The group 
numbers are mounted and movable so 
that they may be changed each week or 
periodically and very easily, thus ro- 
tating everyone into a new “job cat- 
egory.”’) O 


The simplified group assignment 
chart. The group numbers are mov- 
able, so that rotation to a new “job 
category” is simple. At the bottom 
of the chart are detailed, typewritten 
instructions outlining areas of 
responsibility. 


‘1. A. SHOP PLAN | 
(3) (BENCH MEN) 
(4) (TOOL MEN ) 
(2) (sweepers ) 
(1) —_ (MAINTENANCE ) 
SHOP CLEAN-UP 
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LOST WAX CASTING WITH LEAD 


JACK BURGNER 
Assistant Professor, Art Education 
School of Architecture and Applied Arts 
University of Oregon, Eugene 


It was not surprising to find most” 


art people, who were children during the 
late 20’s and early 30’s, either remem- 
bered hearing of, or who had themselves 
cast lead soldiers with one of those 
“lead casting sets.” Thinking back over 
those days, it was agreed the casting 
was nearly always done in someone 
else’s mold (cast iron from the Gary 
Steel Mills). There seems to have been 
two heat sources for melting the lead. 
One, on the gas or electric stove in the 
kitchen with an old iron skillet or a 
complete set with electric heater which 
melted lead. In that case, all the child 
had to do was trip a lever which al- 
lowed the lead to pour into the waiting 
mold. The latter allowed freedom (it 
was advertised), the mold could be ex- 
changed from an army marcher with 
rifle, to a man on horse back. 

Whatever the case, we did cast and 
today toy stores do not handle any such 
toy. One thing for sure, the toy manu- 
facturers have probably forgotten, be- 
cause scruples play such an unimpor- 
tant part it would never occur to them 
the child could make his own mold. 

All of this started some thinking 
which led to some research — that pro- 
duced added information about the lost 
wax casting of the early Egyptians and 
Africans: 

“The lost wax or cire-perdue process is 
the traditional method of casting in bronze. 
It appears from early bronzes that this 
method or one very similar to it has been 
used by sculptors for at least 5000 years. 
The ancient Egyptians employed the lost 


Steps in the process of “lost wax” 
casting with lead: from top, carving 
with a variety of tools; submerging 
the wax into can of plaster; melting 
out the wax by resting the inverted 
can on nails to allow the paraffin to 
drip out and burn off in smoke; pour- 
ing the lead in an even, steady flow. 


wax method, casting over ash cores. The 
Greeks and the masters of the Italian 
Renaissance used it extensively in casting 
and jewelry. The famous Benin bronzes 
were also produced by means of the lost 
wax process; African knowledge of the 
method is believed to have been derived 
from the Portuguese in the 15th century.” 


Lost wax with those craftsmen meant 
the molten bronze would replace the 
wax after it had been cleared out in the 
form of smoke. 

Actually, the lost wax process is most 
generally restricted to small sculpture. 
Larger pieces are handled with sand 
molds but in so doing, the opportunity 
for detail is reduced. In our casé, lead 
simply replaced bronze for convenience. 
We had to have a metal that could 
become fluid with relative ease. Lead 
placed in a tin can melts, on a hot 
plate turned on medium. Our lead was 
from the local junk yard and was pri- 
marily old cast-off car wheel weights. 
The wax was common sealing paraffin 
used for canning. 

Actually the difficulty, if any, occured 
when handling the wax. It was found by 
allowing the children to work first and 
explore the media, this curbed all fu- 
ture inquisitiveness. After the explora- 
tory period, on they went, able to take 
a direction and carry the thought 


through. 


Possible Procedures 

1. Carving with a short bladed knife 
was the way most chose to handle the 
wax. In many cases this left marks. The 
flat cut of the blade and, when cast, 
the resulting roughness provided a 
pleasant relief. 

2. Warming the cake and modeling 
was another popular method. More time 
was required —time to warm the wax 
through, otherwise the blocky shape of 
the wax remained. 


+ Jack C. Rich, The Materials and Methods of 
Sculpture (1947); Buffalo Fine Arts Academy, 
Master Bronses (1937). 
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3. Building up by painting over a wax 
skeleton was also used, at least par- 
tially, and this also works combined 
with the first two. 


4. Another, although untried with our 
sixth grade, is to rough out a simple 
mold of oil base clay and partially cast 
the melted wax. This can be then carved 
and smoothed with a warmed knife 
blade. 

At any rate, this is one of the very 
few projects given in the Children’s Art 
Lab here at the University that stim- 
ulated enough interest so the sixth grade 
youngsters took the project home. Bet- 
ter yet, some came back with the object 
completely finished. One definite conclu- 
sion was that we were able to witness 
the effectiveness of self-motivation. The 
desire of the youngster to pursue the 
project was because of personal inter- 
est. The rewards from these classes were 
their own and this chance for inde- 
pendence and self-achievement was 
strongly accepted. 

Using common molding plaster, the 
wax object was submerged into a tin 
can which aliowed at least a 1% to 
2-in. thickness between the wax and 
the outside. Quart or %-gal. milk car- 
tons are also excellent. After the plaster 
sets up, a funnel shaped opening is cut 
into the plaster block which exposes 
one end of the wax figure. After leaving 
at least overnight, the model is turned 
funnel down and a %¢-in. hole is drilled 
into the wax from the bottom and all 
four sides. The amount of holes depends 
on the complications of the object but 
a hole for trapped air to escape must 
be provided wherever necessary. These 
are later plugged with cooled lead, clay, 
or toothpicks during the actual casting. 


After these vents are opened, gradual 
heating begins. We set the inverted can 
on the hotplate near the window sill 
in a No. 10 (gal.) tin can resting on 
three small one inch nails. The length 
of time to clear the mold depends on the 
amount of wax and plaster. The paraffin 
melting out burns off on the tin can 
bottom and the smoke must go out 
away from the observer. Once cleared 
(no more smoke from melted paraffin), 
the mold is already hot and so is the 
best time for the melted lead. Be sure 
the mold is completely cleared of wax! 
A fluted lip is shaped into the lead con- 
tainer which will become the ladle for 
the melted lead. After melting (again, 
stay away from the lead fumes), the 
lead is poured into the funnel opening 
in one continuous small stream. This 
can easiest be handled by pouring all 
the students’ molds at once. In 30 min- 
utes, break off the plaster. Cutting or 
trimming the air vent “wires” com- 
plete the project. 

Washing the lead in a nitric acid 
bath, %o part acid for one part water, 
will clean, but it is not necessary. Then 
submerge or paint on liver of sulphur 
(potassium hydrosulphuret) for quick 
tarnish or oxidation. A gentle buffing 
with an old turkish towel will bring out 
the raised surfaces giving nice con- 
trasts. 0 
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SNACK TRAY 


WALLACE F. FILLINGHAM 
Instructor of Woodworking 
Central High School, Grand Rapids, Mich. 


This attractive, but easy to construct, 
snack tray will fit very nicely into most 
junior high industrial arts programs. Di- 
mensions of this snack tray have been 
purposely omitted so that each student 
may develop his own keeping in mind 
the value of proportions. The basic tray 
is cut from any available solid wood but 
other materials such as mosaic tile, 
copper, brass, aluminum, or formica can 
be inlaid in the surface. Caution should 
be taken that students do not carry this 
surface enrichment to extremes. 

The handles are made from four nar- 
row pieces of %o-in. veneer laminated 
together around a heavy wood form 
until the glue sets. The handle edges 
are then sanded smooth and round 
until they are comfortable to grip. Some 
students may prefer to add a slight 
contour to the handle edges. 

Notches are carefully cut into each 
edge of the tray to hold the handles. 
Glue and a %-in. —4 r.h.b. wood screw 
will secure the handles in place. Care 
should be taken that students do not 


allow more than a 1%-in. clearance 
from tray to the top of the handle 
After the handles are secured in place. 
the handle ends which serve as legs are 
carefully measured and cut off with a 
fine tooth back saw. For best appear- 
ance, these legs should not be longer 
than % in. 

Finish on the snack tray is optional 
with instruction to clean with a damp 
cloth only. 0 


How laminated handles are formed 
with a form and clamps. 
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TURNED CANDLESTICKS 


GILBERT R. HUTCHINGS and JOHN R. LINDBECK 
Associate Professors of Industrial Education 
Western Michigan University, Kalamazoo 


These candleholders typify the grace- 
ful appearance which can be obtained 
with wood turning. Moving from a basic 
consideration of the function of such a 


piece, the designer can sketch some 
visual impressions which can guide the 
work — over-all dimensions and general 
contours. The sketch will not restrict 


TURNED 
CANDLESTICK 


SUGGESTED 
CONTOUR 


the maker for improvements or altera- 
tions can be made as the work pro- 
gresses. The particular grain structure 
of the wood can suggest pleasing forms 
or the harshness of a line can be refined 
quickly with a touch of the chisel. In 
any event, the watchword should be 
simplicity. Avoid the multiple beads, 
V grooves, and monotonous rounds; 
strive instead to achieve an interesting 
piece through restrained, sensitive, dig- 
nified curves. 

The shape of the illustrated sticks is 
emphasized with the gentle sloping of 
the top. This suggested feature, as well 
as the over-all form, serves only as a 
guide to the turning process. The in- 
dividual is encouraged to make any 
changes he feels are necessary in real- 
izing a striking pair of candlesticks. 


Plan of Procedure 

1. Obtain 2 pieces of stock, 2% by2% 
by 8% in. (if 2%-in. stock is not avail- 
able, the base diameter could be re- 
duced. However, it should be kept as 
close to 2 in. as possible. It has been 
found that if the stock is carefully 
selected from 8/4 lumber, it wili run 
a little thicker and the full diameter 





_~KEY SLIGHTLY TO 
RETAIN LEAD PLUG 
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can be easily urned.) Make sure the 
ends are square. 

2. Locate the centers (do not saw 
diagonals, the stock is already cut to 
finished length) and bore a 1%-in. hole, 
1% in. deep. This should be done in 
the lathe with the chuck mounted in the 
head stock and the work held against 
the dead center. This will insure that 
the hole will be concentric with the 
turning when the project is finished. 

3. Using the center of the hole pre- 
viously bored, bore another hole %4 in. 
diameter and 3% in. deep. 

4. Turn a plug of hardwood between 
centers 3% in. long and % in. in di- 
ameter. The diameter should be ac- 
curately turned so that a friction fit is 
obtained when the plug is inserted into 
the bored 34-in. hole. In order that the 
plug chuck can be properly fitted, turn 
the % in. end next to the dead center. 
Try the turning periodically (as the work 
progresses) in the bored hole to insure 
a tight fit. 

5. Force the plug into the 34-in. hole 
and mount the assembly between cen- 
ters in the lathe with the plug on the 
dead center. 

6. Rough turn the piece to slightly 
over 2 in. 

7. Reach inside with a tool and turn 
the taper on the inside of the top of 
the holder. This is not a critical di- 
mension, just make a smooth taper. 

8. Turn the outside contour of the 
top and bottom and gradually work 
down to the %¢-in. dimension. (Norte: 
Keep the material as strong as possible 
as long as you can. It is recommended 
that the parting tool not be used when 
shaping. ) 

9. Complete the turning. 

10. Rough sand with 1/2 or 1/0 
abrasive paper, depending on the species 
of wood being sanded. 

11. Finish sand with 5/0 abrasive 
paper. 

12. Remove the stock from the lathe. 

13. Re-insert the chuck in the head 
stock and bore a 1-in. hole about 1 in. 
deep to receive the lead in the bottom 
of the candlestick holder. 

14. Remove the candlestick holder 
from the lathe and key this hole that 
was drilled previously to receive the 
lead. One could also insert a wood screw 
in the bottom of the hole leaving about 
'% in. of the screw projecting so that 
the lead would be held in place by flow- 
ing around the head of the wood screw. 

15. Hold the turned candlestick holder 
in 2 V block, sand the top to the de- 
sired angle on either the belt or disk 
sander. 

16. To bring the flat area that re- 
sulted from the belt sanding to a sharp 
edge, hand sand the outside contour. 

17. Make a cardboard profile pat- 
tern of the first turning. Use this as a 
template when turning the second can- 
dlestick. 

18. Pour the lead in the bottom of 
the candlestick holder. 

19. Carefully hand sand the candle- 
stick holder with the grain with a very 
fine grit abrasive paper. 

20. Finish as desired. 0 
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A NEW APPROACH 
TO SOLVENT STORAGE 


The problem of preventing students from 
using the wrong solvent when cleaning a 
brush in shops where a variety of finishing 
techniques is taught is one that is en- 
countered by many industrial arts teach- 
ers. Since a different solvent is used for 
many different types of finishes, the stu- 
dent often has the problem of determining 
which solvent to use when cleaning a brush 
and how to distinguish one solvent from 
another. After a solvent has been used 
several times, it becomes difficult to dis- 
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tinguish from the other solvents by color 
or odor, Color coding the cans containing 
the various solvents will work to some 
degree but the cans tend to become dis- 
colored after a short period of use through 
the action of the solvent. 

One solution to the problem is the use 
of different shaped containers for each of 
the different types of solvents being used. 
The shape of the container is keyed to a 
wall chart located in a conspicuous place 
close to the finishing area. The chart gives 
information as to what solvents are con- 
tained in the different shaped containers 
and what solvent is used with the different 
finishing materials used in the shop. The 
end result of this method of teaching will 
be cleaner brushes and quicker learning of 
the different types of solvents used for 
finishing materials. 

John Sommer, Industrial Arts De- 
partment, South Shore High School, 

Chicago, Ill. 


ASPHALT ROOFING 
USED FOR SURE FOOTING 


Concrete floors in a woodshop can be- 
come very slippery —especially when a 
little wood dust has been scattered over it. 
(Of course, concrete is not good as a floor 
for a woodshop, but many times we in- 
structors have little to say in the planning 
of a new building or new shops especially 
when the urgency is present and expediency 
comes first.) 

Asphalt roofing ridge roll cut into de- 
sired lengths and cemented around ma- 
chines with a good grade of asphalt tile 
cement emulsion makes an inexpensive but 
very satisfactory skid-proof footing. 

The author has used this material in 
his shop for the past two years and finds 
it to withstand wear very well. The origi- 
nal is still on the floor. If the granulated 
coating should wear off, the asphalt and 
paper will still serve as a nonslip footing. 

One disadvantage is the fact that gaso- 
line, kerosene, or certain paint thinners will, 
if spilled on the asphalt, cause it to dis- 


solve. Since these materials are seldom used 
around woodworking machinery, however, 
this seldom happens. 


Arthur W. Gilliam, Wood Shop In- 
structor, Highland, Ind., High 
School. 


TEACHING THE NAMES 
OF TOOLS 


The method employed in our industrial 
arts shop to teach the names of tools to 
be used has proved to be very successful. 
It has been effective not only in the mini- 
mum amount of time required but in the 
retention rate. It works best with seventh 
and eighth grade pupils but older boys 
may also be satisfactorily taught the names 
of tools and equipment: 

1. Make up 3 by 5-in. cards. Letter in 
bold black ink the name of each tool on 
one face of each card. 

2. Place tools, as few as practical, on 
each bench or table top so that it will be 
necessary for the group to move often as 
they observe each tool and card. This gives 
the pupil the opportunity of movement so 
that he remains alert at all times. As 
many as 40 or more tools should be taught. 

3. The teacher points to each tool while 
the pupils pronounce its name. A brief 
introduction is given as to the background, 
value and use of each tool. This is the pro- 
vision of learning by association. The pupils 
are asked to write the list of names. 

4. Following this introduction by the 
teacher, one of the members of the class 
is asked to point out the tools and again 
the class pronounces the name of each. 

5. Next the cards are turned face down 
and boys are asked to give as many names 
as possible. Each boy continues to name 
the tools until he fails whereby another 
boy takes over. As many boys as possible 
should participate in this but even those 
observing learn since they are trying to 
“catch” the boy giving names in error. 
This makes for a competitive spirit and is 
very conducive to learning. It seems that 
the boy who has a lower scholastic record 
usually enjoys much success in this process. 

6. When the class appears to be ready 
for it, a test is given and the grade re- 
corded. Pupils are to write down the name 
of each tool as it is shown when the identi- 
fication cards are removed. 

7. Boys receiving less than an average 
grade (80 per cent) are asked to repeat 
the procedure and are given a second test. 
It is very important that this is explained 
before the teaching process is started. 


G. Cardinale, Roosevelt Junior High, 
Erie, Pa. 
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ALUMINUM SILK SCREEN FRAMES 


STUART ALPERS 
Chairman, Industrial Arts Department 
Franklin Delano Roosevelt High School, Hyde Park, N. Y. 


From the author’s experience, the use 
of aluminum silk screen frames has 
been most successful. Their ease of con- 
struction offers flexibility in regard to 
size and storage over the’ conventional 
wood frames. These frames may also 
be disassembled when not in use and 
reassembled with very little difficulty. 
The frames are made from “do-it-your- 
self’ aluminum screen frame No. 24, 
and insert corners No. 25 that may be 
purchased at any local hardware store. 
The frame can be made to any de- 
sired size, depending upon the job to be 
produced. Keeping in mind, of course, 
that there should be space at the ends 
of the frame to hold the paint while 
the sides should be wide enough to per- 
mit free movement of the squeegee. 


Construction Procedure 

1. Once the size has been determined, 
remove the U-shape spline from the 
length of the frame member. 

2. Miter the frame members with any 
fine tooth saw, and deburr with a file 
or sandpaper. 

3. Begin assembly by pushing corner 
lock inserts into the ends of miter 
members. To secure extra rigidity on 
larger frames, small angle corners may 
be screwed to the top of the frame at 
the corners with sheet metal screws. 
Omitting the small angle corners, and 
just using sheet metal screws will also 
add some rigidity. 


Right: several steps in fabricating the 
frames. 

Below: a layout of the parts used 
in making the frame. 


4. Cut spline to correct length, al- 
lowing for assembly at the corners. Also 
deburr with file or sandpaper where 
necessary. 

5. Check the frame with a square. 
Cut the silk to the outside size of the 
silk screen frame and apply a %-in. 
strip of masking tape around thé edge 
of the silk. This will insure a secure fit 
in the spline groove.. Spreading the 
U-shaped spline may eliminate the use 
of tape. The U-shaped spline can be 
widened by running a strip through the 
end of the spline. 

6. Place the frame on the bench with 
the groove side up. The silk is then laid 











over the top of the frame. One side ot 
the silk is then driven into the groove 
under the spline with a small wooden 
block and hammer. The silk is then 
stretched and the other side is forced 
into the groove in a similar manner. 
Repeat this same operation for the last 
two sides. Be sure the screen is free 
from wrinkles, and that the threads 
are stretched parallel to the sides. 

7. To secure additional tightness, the 
silk may be soaked in warm water 
This removes the sizing. However, if 
organdy is used, do not soak it in water. 

8. Two-and-a-half in. narrow loose 
pin hinges are attached with sheet metal 
screws to the frame. The screen is then 
fitted to its baseboard. 

9. The baseboard, upon which the 
screen rests, is then made. It should be 
at least 2 in. wider and 6 in. longer 
than the silk screen frame. A flat %4-in. 
piece of plywood is excellent for this 
purpose. A strip % in. thick and 3 in. 
wide is fastened across one end of the 
plywood. The loose pin hinges are then 
attached to the sheet. This enables one 
to raise, lower, and remove the frame 
without losing registration. A strip of 
\% by % by 6 in. is inserted along the 
side, to keep the frame from going all 
the way down, while removing the copy 
This is attached by using a sheet metal 
screw so that it can swing to an off 
position for printing. 

10. A %-in. hole is drilled through 
the frame and into the baseboard op- 
posite the hinges. A slightly tapered 
dowel is inserted in the baseboard. This 
insures proper register as the pin will 
fit through the frame when opening and 
closing the screen 0 
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CONSTRUCTION OF THE OFFSET NAIL SET 


R. L. TUPPER 
Instructor of Industrial Arts 


Central Connecticut State College, New Britain, Conn. 


The construction of this unique and 
extremely practical hand tool provides 
the student with many interesting and 
challenging learning experiences in the 
metalworking field. 

This writer has employed the offset 
nail set upon innumerable occasions and 
for a multitude of purposes. It is par- 
ticularly useful for setting small nails 
and brads, where the hand holding of a 
conventional nail set often limits the 
view of the fastener and working area 
and when required to set or drive nails 
into corners or other restricted spaces. 
In general, this tool design makes pos- 
sible a heretofore unrealized feel and 
control of nail setting operations. Other 
tip styles, fashioned to serve many re- 
quirements, may be designed to fit the 
basic handle and shaft section. Offset 
screwdriver heads, punches, chisels, and 
special automotive tools and devices are 
just a few of the possible adaptations 


Materials Required 

1. Round hexagonal fluted plastic 
screwdriver handle stock: 4 by 1% in. 

2. Round, cold rolled, 1020 steel: 1% 
by 6% in. 

3. Hexagonal tool steel: 34 by 1% in 
Procedure 

1. Produce each of the three parts in 
accordance with the plan sheet and spec- 


ifications provided. Insure that toler- 
ances are noted and held. 
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2. Harden and temper the nail set 
head. 

3. Polish all metal parts and wet 
sand the plastic handle. 

4. Press fit the shaft section into the 
nail set head. 

5. Press fit the shaft and adjoining 
head into the plastic handle. 

6. Using a bending jig or other suit- 
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able bending device, offset the shaft 
twenty degrees (20°) as indicated in the 
plan, 

7. Holding the tool by its metal sec- 
tion, dip the plastic handle into acetone 
[(CHg)2CO] to yield a bright and clear 
finish. 


8. The project is now completed and 
ready for use. 

















1020 STEEL 








() Information for a unit on metal finishing 


which links pure science and industry with industrial arts — 


Various methods of coloring metals 
can be introduced within a high school 
general shop course of study. Here is 
an opportunity to extend our teaching 
into an area of learning based on in- 
dustrial techniques and pure science. A 
normal high school general shop project, 
for example, either in an art metal area 
or in a machine area of learning is 
usually finished by simple but inade- 
quate techniques. Let us examine the 
usual finishing operations after a stu- 
dent has completed forming a copper 
bowl. A normal procedure is to smooth 
out the copper bowl after forming using 
a series of emery cloths, from a coarse 
grade to a finer grade, finishing with a 
rouge cloth. Then the student proceeds 
to the polishing wheels where consider- 
able time is spent first using a wheel 
with tripoli and ending the operation 
using a wheel with jewelers rouge. Fi- 
nally, a student is left with the deci- 
sion of either hiding his hours of labor 
by applying an antique finish, using a 
solution of liver of sulphur and a clear 
coat of lacquer, or just the clear coat 
of lacquer, 

In most cases this procedure can be 
viewed as satisfactory for a general 
shop. But when a teacher knows that 
this is not a really completed project 
according to either industrial or design 
standards, what is open to him? If one 
were to investigate the objectives of 
industrial arts education he would find 
that a student’s and the teacher’s aims 
are to present other industrial tech- 
niques with good design in industrial 
education. How then may good design 
principles be applied to an area of learn- 
ing, such as a machine area? The ques- 
tion may arise that in a machine area, 
aren’t we limited to simple functional 
and structural design principles? I say 
NO. A project of any design whether 
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COLORING METAL 


PAUL SHEIN 
Forest Hills, N. Y. 


it be mechanical, as in the machine 
shop area, or modern or contemporary, 
as in the art metal area, can and should 
be finished properly. We in the indus- 
trial arts field know that all industrial 
products go through extensive finish- 
ing operations before being put on 
the market. Then is it not wise for us 
to at least try to imitate some of these 
industrial procedures by finishing our 
school shop projects in a realistic, in- 
dustrial manner. 

One significant point should be men- 
tioned in referring to the antique finish 
applied to copper products. This antique 
finish, called the ‘“Copper-Bronzing Fi- 
nish”, can only be applied to copper. 
Since copper and brass are the two 
most frequently used materials in a 
general school shop it is to our advan- 
tage that the so-called older coloring 
methods are most susceptible to these 
two metals than to any other materials. 
Using brass as the base material the 
following comments will endeavor to 
show that this and the other common 
metals can be given various shades of 
yellow, gold, silver; white, copper, blue, 
and black. Metal containing a small 
amount of copper or none at all can 
be given various colors, but not as 
easily. The shades of a color in either 
case can be altered and controlled by 
(1) the time the product is immersed 
in a chemical solution (called a “bath’’), 
(2) the temperature of the bath, and 
(3) the density of the solution. (The 
density of the solution may be defined 
as the ratio of the chemical ingredients 
to the amount of water.) 

The shade of a color can also be 
altered, but control is a bit more diffi- 
cult through the means by which the 
work is finished. For example, if a cot- 
ton buff wheel is used, one shade will 
produce a lustre finish as compared to 


a dull finished product obtained on a 
surface that had been worked on a 
scratch brush wheel. 

Before delving into the numerous 
types of metallic colors and finishes 
that can be obtained through the use of 
simple and inexpensive chemicals, let 
us examine some of the basic required 
steps that a product must go through 
before it may be finished properly. 


Five Steps for Preparing and 
Coloring 

1. Smoothing. Removing all scratches, 
pit holes, and oxides from the surface 
of the metal by mechanical means and 
emery. 

2. Polishing. Producing a highly pol- 
ished and smoother suriace by means of 
various polishing compounds such as 
tripoli and rouge. 

3. Grease and oil removal. Washing 
and soaking the products in common 
solvents such as benzine or acetone. 

4. Chemical cleaning. Removing any 
remaining grease and oil films, oxides, 
and residue from the grease solvents 
Usually completed in a pickling solu- 
tion. 

5. Coloring the metal. Using the vari- 
ous chemical and other treatment out- 
lined in the following paragraphs. 

In the above listing the five basic 
steps are detailed and defined for col- 
oring a metal. In the following analytical 
explanation, steps one and two are 
omitted, since they should be of com- 
mon knowledge to any student of indus- 
trial arts. 


Step 3. Grease and Oil Removal 
When a metal surface is to be pre- 
pared for coloring, two types of chem- 
ical solutions may be used for cleaning 
the metal. To remove grease and oil 
from small parts, they may be dipped 
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Color 


Golden 
Yellow 


Rich Gold 
(Method A) 


Rich Gold 
(Method B) 


Green 
(Verde- 
Antique) 


Blue or Black 


White Color 


Silver Color 


STEP 5. 
Solution 


Caustic Soda, 5 parts (by 
weight) 

Water, 50 parts 

Copper Carbonate, 10 
parts 


Saltpeter, 2 parts (by 
wt.) 

Salt, 1 part 

Water, 24 parts 
Hydrochloric Acid, 1 part 
Alum, 3 parts 

Saltpeter, 6 parts 
Sulphate of Zinc, 3 parts 
Salt, 3 parts 


Chloride of Iron (crystal- 
lized), 3 oz. 
Ammonium Chloride, 

1 Ib. 

Verdigris, 8 oz. 

Salt, 10 oz. 

Potassium Bitartrate, 

4 oz. 

Water, 1 gal. 


Sulphide of Lead, 8 oz 
Hyposulphite of Soda, 
8 oz. 

Water, 1 gal. 


Silver Chloride percipi- 
tate, 2 oz. 

Potassium Bitartrate, 

2 oz. 

Water (to form a cream) 
Silver Chloride, 1 oz. 
Potassium Bitartrate, 

2 oz. 

Salt, 3 oz. 

Water (to form a cream) 


COLORING METALS (FERROUS) 


Solution 


Nitrate of Potash at 


600° F. 


Nitrate of Potash, 16 
parts (by wt.) 

Black Oxide of Manga- 
nese, 2 parts/wt. mix- 
ture at 600° F. . 


Distilled Water, 4 oz. 
Copper Sulphate (an 
excess amount) 
Sulphuric Acid, 10-15 
drops 
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Control 


Regulation of 
immersion time 


Boiling time 


Heating time 


Immersion time 
(for large ob- 
jects the solu- 
tion can be 
brushed on) 


Immersion time 


Coating of the 
mixture 


Application of 
the mixture 


Control 
. Immersion 
time 
. Temperate of 
the medium 


. Same as above 


Number of coat- 
ings 


. Suspend articles, use 


COLORING METALS (NON-FERROUS) 


Notes 


. When desired shade is 


reached work must be 
washed well in water 


. Dry in sawdust 
. Apply clear coat of 


lacquer 


. Object is boiled in 


solution 


. Wash, dry and lacquer 


1. Apply mixture 
. Heat work over hot- 


plate until it turns black 


. Rub well with vinegar 
. Wash, dry and lacquer 
. Same as for Golden 


Yellow 


. Solution must be used 


hot 


. Articles will first turn 


yellow, then blue, then 
black (may be stopped 
at any of these colors) 


. Wash, dry, lacquer 
. Immerse article in mix- 


ture until properly 
coated 


. Wash, dry and lacquer 


. Rub the mixture onto 


the article. Use a soft 
cloth 


. Wash, dry and lacquer 


Notes 
wires into heated 
medium 


. Quench in water or air 


cool 


. Dry and oil 
. Immerse articles and stir 


medium constantly 


. Managese oxide must be 


replenished from time 
to time 


. Cool either air or water 
. Dry and oil 
. Store solution in a glass 


bottle with plastic cap 


. Wipe dry and lacquer 
. Excellent for layout 


work 


in either benzine or some other solvent 
for grease. Larger pieces of work may 
be boiled in a solution of caustic soda. 
The solution being composed of one 
part of caustic soda and ten parts of 
water. For such metals as tin or zinc 
or alloys of these metals a caustic soda 
solution cannot be used. Then a solution 
composed of one part carbonate of soda 
or potash and ten parts of water should 
be used. In either case the object must 
be washed in clear water. Do not touch 
the clean surfaces with the fingers, but 
handle the objects with either a pair 
of tongs or wires. 


Step 4. Chemical Cleaning 


All grease removal operations must 
be immediately followed by a chemical 
cleaning. The purpose of a chemical 
cleaning, as previously outlined, is to 
remove all traces of any remaining 
grease and/or the grease solvent. This 
residue may appear as a green or brown- 
ish film which is formed primarily on 
copper, brass, bronze, etc. The composi- 
tion of the bath or mixture for pickling 
as it is commonly called, varies for 
different metals. The pickling solution 
that is most commonly used for clean- 
ing copper and its alloys is composed 
of a mixture of 100 parts of concen- 
trated sulphuric acid and 75 parts of 
nitric acid. If the metal is to be given 
a high polished finish, called a luster 
finish rather than a dull or mat finish, 
add about one part of common table 
salt to 100 parts of the pickling solu- 
tion by weight. A better solution for a 
dull, mat finish would be composed of 
90 parts of nitric acid, 45 parts con- 
centrated sulphuric acid, 1 part salt and 
from 1 to 5 parts of sulphate of zinc. 
by weight. After all pickling operations 
have been completed the metal articles 
must be washed in clear cold running 
water and dried thoroughly. 


In Summary 


A normal course of study in a high 
school general shop should be altered 
to include some of these techniques of 
coloring metals by chemical means. The 
learning aspects that a student can gain 
from either partaking or witnessing 
these operations are numerous. With 
these methods, even though quite old in 
age, a student can observe and appre- 
ciate how a pure science, chemistry, 
plays an important and leading role in 
the machine products industry. The 
student will be shown better methods of 
appraisal when he purchases finished 
goods. Almost all of our metallic indus- 
trial products go through finishing op- 
erations and a student, if shown the 
basis of these finishing operations, will 
be able to tell at a glance whether a 
product has been either plated or col- 
ored and has been done so properly. 
After a student has gone through at 
least one of the coloring operations, he 
will better appreciate good workmanship 
found in the metal finishing industry 
and in turn he will learn to produce 
projects of a higher quality and on a 
level equal to that of today’s indus- 
try. 0 
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Two views of the lamp with the - 


shade removed, illustrating how the 
sockets and the ballasts are strapped 
to the underside. 


LET THERE BE LIGHT! 


R. W. SHACKELFORD 


Associate Professor, Industria] Arts Department 
San Francisco State College 


Over a period of years, and especially 
within the past five years, there has 
been a healthy trend toward more light 
for better sight. Industry is now manu- 
facturing more efficient bulbs for direct 
and indirect lighting. Manufacturers of 
lighting equipment have caught the ball 
and are making fixtures that are cleaner 
in design. It seems as if the floor and 
table lamp industries have been es- 
peciaily sensitive to this trend. Pole 
lamps were a partial answer; companion 
floor aud table lamps have been another 
means for achieving more light in the 
same room. Although lamps run the 
gamut from conservative to bizarre, re- 
gardless of design. the theme seems to 
be—lamps should be made to emit 
light in the most efficient and effective 
manner possible. 

With the thought in mind of trying 
to keep projects in industrial arts up to 
or ahead of industrial standards, this 
modern barrel-type, fluorescent lamp of 
teakwood has been constructed. There 
are many ways one could construct a 
lamp of this type. This particular way 
was chosen, for it encompasses more 
than one industrial arts area and in- 
volves many experiences for the stu- 
dent. 

One view shows the way the rings 
are laminated. After the pieces were 
fitted to a full-sized paper pattern, 
braded, and glued, two pieces of 4% in. 
plywood were used as a top and bottom 
board to obtain a good joint. (Norte: 
Place the brads so they will either cut 
to waste material or not affect the 
chamfer cut.) 

The shade is shown removed, illus- 
trating the arrangement of the fluores- 
cent lamps. The lamps are wired so one 


daylight and one warmlight are on the 
same ballast and opposite each other. 
This tends to keep the light, color, and 
intensity equalized within the shade. 
The view of the lower ring with 
lamps removed illustrates the sockets 
and the ballasts strapped to the under- 
side. The wires running to the top ring 


BILL OF MATERIALS 
No. Quan. Material Size 

18 1 Fiberglas 

cement 
17 Fiberglas 
16 Plumber’s 

strap %x11” 
15 RHB wood- 

screws 14 No.8 
14 Screws 1”-10-32 
13 Cord 8’ 
12 Lamps 


2 Ounces 
38% x 50” 


48” Fast start 
fluorescent 
Heavy duty 
Fluorescent 
Fast start 
Male electrical 


x 1414” 


x 6%” 


11 Switches 
10 Sockets 
9 Ballast 
8 Plug 
7 Switch 
holder \%x1 
Ballast 
holder Wx 
Strap wx Y%x1" 
Crossstrap “xl x111%,_” 
Teak 4%x2% x9” 
Teak %x2% x9” 
Teak Y x 34g x 9%” 
Teak $x2% x72” 
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are taped together and secured in the 
center of the top ring with an eye bolt. 

Fluorescent lamps were chosen be- 
cause they give more light. No hot spots 
will appear on the shade nor on the 
ceiling. A word of caution, however, 
relative to the shade—fit the Fiber- 
glas into position, mark lightly, and 
remove to cement. 

Before “pulling the switch” on this 
article, it might be pertinent to say 
that a project that is well constructed 
by the students will help to develop 
an understanding on the part of the 
administrator and parent as to the role 


A view of how the wings are 
laminated. 


industrial arts is trying to play for 
youth. When a project is shown at the 
open house, school display case, or in 
a store, the drawing of the project, the 
student’s name, and a typed or lettered 
outline of student experiences should 
accompany the project. By having an 
accompanying list of student experi- 
ences, administrators, parents, and other 
students can readily identify the many 
facets involved in a project that seem- 
ingly are never apparent to observers. 
Some of the experiences involved in 
making this lamp are as follows: 


1. Drawing 
2. Layout 
3. Woodworking 
a) Sawing — (1) radial arm saw; 
(2) circle saw; 
(3) band saw — 
(c) resawing; 
(6) multiple saw- 
ing ; 
(4) scroll saw 
6) Jointing 
c) Surfacing 
d) Fitting 
e) Gluing 
f) Clamping 


g) Drilling 
h) Finishing — (1) cleaning; 
(2) scraping; 
(3) sanding — 
(a) disk; 
(b) spindle; 
(c) belt; 
(d) hand 
(4) spraying 
+) Assembly 


. Metalworking 


a) Layout 

b) Cutting 

c) Drilling 

d) Brazing 

e) Grinding 

f) Fastening components 


. Electrical 


a) Layout 

b) Cutting 

c) Splicing 

d) Soldering 

e) Fastening components 


. Miscellaneous 


a) Selection of shade material 
b) Layout 

c) Cutting 

d) Cementing 

e) Fastening 
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ANNUNCIATORS FROM SALVAGE RELAYS 





Since relays play such an important 
role in many electrical and electronic 
systems today, the use of relays in 
teaching about circuits should not be 
neglected. Making an annunciator from 
relays, then, not only can help serve 
the above purpose but can give one a 
piece of equipment for teaching basic 
fundamentals of signal wiring. 


Relays 

By simple definition, a relay is an 
electromagnetic switch commonly used 
to control circuits remotely. It takes 


WALDEMAR E. KLAMMER 
Department of Industrial Education 


Western Michigan University, Kalamazoo 


very little effort to find that their sizes, 
shapes, and functions are nearly endless. 

The term salvage relay in the title in- 
dicates that, with a bit of ingenuity, one 
can readily locate used relays which are 
functional — usually at little or no ex- 
pense. A few places to investigate in- 
clude government surplus equipment, 
dealers in juke boxes and other coin 
operated devices, or “specials” in sup- 
ply company catalogs. Obviously they 
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Annunciator controlled by four 
push buttons. 
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Simple annunciator circuit. 
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Schematic of four-station annunciator circuit. 


may need some revision to serve one’s 
purpose but this too can often be used 
as a teaching aid by turning it into an 
experiment for advanced members of 
the class. 


Annunciators 


It is surprising to know that many 
people have had at least indirect con- 
tact with the use of annunciators and 
still do not know what one is. An an- 
nunciator is an electrical switching de- 
vice which will indicate a signal from 
two or more remote locations. Signal 
devices for hospital rooms and on ele- 
vators are among the more common 
locations where they may be found. 

A basic wiring diagram for a com- 
mercial annunciator is shown on an 
accompanying drawing. If one is inter- 
ested in using only the simple external 
circuit in teaching low voltage wiring 
fundamentals, this can be done with 
either a purchased unit or with one 
made from plans presented in this 
article. A more compact unit than the 
one shown in the photo can be built 
with only the necessary external ter- 
minals exposed. 


Visual Signal Only 


Even the simplest relay has one set 
of contacts and these commonly are sin- 
gle pole, single throw, and normally 
open. In the SPST relay circuit, the 
normally open (N.O.) push button is 
across the contacts. Pressing the button 
energizes the relay and closes its con- 
tacts. This then electrically locks the re- 
lay in a closed position until the circuit 
is released by the normally closed 
(N.C.) push button. A lamp of the same 
voltage as that required to operate the 
relay is connected in parallel with the 
coil and will remain on as long as the 
relay is energized. Only two sections are 
shown but this can be expanded to in- 
dicate a signal from any number of lo- 
cations with a relay for each station. 


Visual and Audio Signal 


Both the photograph and the ac- 
companying drawing show a means of 
using relays to build a teaching aid in 
the form of a complete, functional an- 
nunciator. This particular unit is ar- 
ranged so that, when the harness is 
snapped into position on the board, only 
external terminals for the power sup- 
ply and four push buttons need be con- 
nected for operation. On the other hand 
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a more complicated wiring problem can 
be given the student by having him do 
the complete hookup with jump wires 
and using a schematic diagram. 

Nu-way snap connectors have been 
used on the unit shown. Jumpers are 
snapped onto appropriate studs until 
the entire wiring job is done. A differ- 
ent color wire leads from each stud to 
the various relay contacts, coils, lamps, 
etc. The schematic used when wiring is 
color coded to match these wire colors. 

An examination of the wiring diagram 
will indicate that this is a four station 
unit. Each relay has two sets of con- 
tacts. The SPST contacts in this cir- 
cuit serve to isolate the buzzer from 
the circuit except when needed for a 
momentary audio signal. Each of the 
four normally open push buttons (at 
remote external stations) will operate 
the same buzzer — but only when that 
button is depressed. You will notice 
that the circuit through the coil actuates 
the relay armature, thus closing the 
SPST contact. This places the buzzer 
into the circuit until that push button 
is released. 

The second set of contacts on the 
relay must be bridging or continuity 
transfer contacts. The National Associa- 
tion of Relay Manufacturers define 
bridging as “a term to describe a con- 
tact transfer in which the movable con- 
tact touches the normally open contact 
before leaving the normally closed con- 
tact during the transfer action, thus 
never completely opening the circuit of 
the movable contact.” If this part of the 
circuit does open, the armature will 
chatter and will not lock into the de- 
sired closed position. It is possible to 
accomplish this continuity transfer with 
single pole, double throw contacts, but 
the adjustment is extremely critical. It 
is not too difficult to convert the con- 
tacts into “make-before-break” contacts 
as shown in the diagram to obtain the 
necessary bridging action. 


A Plastic Cover 


Because the adjustment of the relay 
contacts could easily be disturbed by 
handling of the unit, a clear plastic 
cover has been placed over the relays. 
This accounts for the apparent lack of 
sharp focus on that section of the photo- 
graph. In this unit a jeweled light and 
a normally closed push button are 
placed adjacent to each relay. For our 
use we have four colors of jeweled pilot 
lights to match the identifying color 
of four terminal strips spaced at the 
corners of our electrical benches. Thus 
a typical hookup can be made and the 
annunciator will indicate the source of 
the signal control. 

Since the relays which may be used 
and the intended applications of the 
annunciators will vary to meet indi- 
vidual needs only the schematic diagram 
is shown. No specifications for panel 
sizes, voltages for coil or lamp, etc., 
are given because these must be deter- 
mined after relays have been obtained. 
It may be necessary, in some cases, to 
rewind the coils to fit the available 
power supply. O 
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HAM RADIO: 


AN INCENTIVE FOR INDUSTRIAL ARTS 
ELECTRICITY-ELECTRONICS 


RICHARD B. HAGE 
Oakdale, Calif. (K6RRO) 


Amateur radio is not new, having 
been in existence since the time of 
World War I; however, amateur radio 
has taken on new impetus, particularly 
in its roll as an incentive to education. 

Amateur radio is a many-sided ac- 
tivity. It can mean talking with other 
amateurs throughout the country and 
the world. It can mean experimenting 
with high or ultra-high frequencies. It 
can mean service communications for 
disaster groups or for armed forces 
overseas. 

To become an amateur radio opera- 
tor, the Federal Communications Com- 
mission requires the prospective “Ham” 
to be a citizen of this government and 
to be proficient at sending and receiving 
International Morse Code. In addition 
to the code, he is required to know 
federal regulations as they pertain to 
amateur radio and radio theory. After 
passing the examinations, he is issued a 
call similar to calls given to commer- 
cial radio stations. 

The cost of an amateur radio station 
can be as low as $25 and as high as 
several thousand dollars. The degree of 
satisfaction one can obtain by being an 
amateur radio operator is not in pro- 
portion to the cost of the station, how- 
ever. 


A Natural Environment 


The industrial arts program of a 
school becomes a natural place to foster 
amateur radio, and conversely, amateur 
radio can foster the radio, electric, or 
electronics program of industrial arts. 

The industrial arts laboratory can 
supply the necessary physical require- 
ments such as room, tools, and ma- 
terials for experimentation that other 
departments of the school, such as sci- 
ence, may not have. 

The industrial arts department, in ad- 
dition to having the physical facilities 
necessary, is more likely to have ade- 
quately trained personnel to supervise 
such a program. More and more teacher 
education institutions are recognizing 
the importance of amateur radio and 
they are including this as part of their 
curriculum. 

Amateur radio is also giving a help- 
ing hand to the industrial arts depart- 


ment as a whole by attracting more of 
the “academic-type” student who, here- 
tofore, stayed clear of the industrial 
arts program because of “scholarly 
snobbishness.” Once this student has 
been in the industrial arts program, 
he soon finds other areas besides ama- 
teur radio that are of interest, either 
from the standpoint of an avocation or 
as a supplement for other courses of 
study. 

The study of electronics is as difficult 
to comprehend as any other area of in- 
dustrial arts and requires much correla- 
tion between the textbook and the lab- 
oratory work. It has been observed that 
many students, who might otherwise be- 
come discouraged by the theoretical 
side of electronics, find an incentive 
for continuing their studying by having 
an interest in amateur radio. This inter- 
est may be the result of a personal 
endeavor or the result of group activ- 
ities such as a school radio club. 

Amateur radio in the industrial arts 
curriculum should not be an end in 
na but rather the beginning of an 
end. 


Instilling an Interest 


How can the industrial arts instruc- 
tor instill an interest in amateur radio? 
This can be accomplished by having a 
local amateur radio operator give a talk 
if the instructor isn’t a “ham” himself. 
Even if the instructor is a “ham,” an 
outsider may be called in to add to the 
authenticity of the talk. 

A trip to an amateur radio operator’s 
“shack” along with a live demonstration 
is even better. “Hams” are a co-opera- 
tive group of guys and ga’s and can be 
of great assistance even after the pro- 
gram in the school has been started. 
If it is inconvenient or impractical to 
leave the school, perhaps an amateur 
who has a mobile station in his car 
could be invited to visit the school and 
give a demonstration. 

Amateur radio groups, such as radio 
clubs or Civil Defense units, are usually 
glad to give talks and demonstrations. 
Invite administrators and other instruc- 
tors to attend the demonstration. This 
will give a broader meaning and add 
prestige to the idea. 
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O00 Developments in in- 
dustry have become so rapid 
during the past decade that 
industrial arts programmers are 
hard pressed to update and up- 
grade the field’s offerings. 


The area of industrial 
arts woodworking can _ well 
stand frequent analysis to de- 
termine how well it is keeping 
pace with industry. 


The following pages 
provide a series of guides 
against which the I-A woods 
instructor can measure his cur- 
rent courses of study. 
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Industrial Arts 
Woodworking—Are We 
Using a Modern 
Approach? 


EVERETT R. GLAZENER 


It is only proper that we should oc- 
casionally “take stock” of our wood- 
working programs so that they can be 
improved and progress with society as 
the individual situation justifies and 
demands. 

A person finds an interesting evolu- 
tion in studying the history of indus- 
trial subjects in education. Most of the 
time these subjects have kept pace with 
the changing social, economic; peda- 
gogical, and psychological aspects of the 
nation. Progress during the past decade 
has been so great that all phases of 
education have had to re-tool for what 
speculation, imagination, historical prec- 
edence, and factual evidence can tell 
us about what lies ahead. 

Friese wrote a statement several years 
ago that should be kept in mind con- 
cerning progress and industrial subjects: 

“The very nature of this group of 
subjects is such as to stimulate experi- 
mentation. Progress has been made, but 
it must be kept in mind that change is 
not necessarily progress and that, on 
the other hand, historical precedent is 
not a guarantee of present acceptability 
any more than it is an assurance of 
obsoleteness.””* 


Sounds of the Minority 

It is unfortunate that so much mis- 
understanding, loose verbal trickery or 
shifting of word meanings, and mis- 
guided personal opinion have entered 


our area of work to “cloud the picture.” 


However, if we believe some of the 
personal statements and some of the 
1 Friese, John F., Course Making wm Jndustriai 


Education (Peoria: Chas. A. Bennett Co., Inc., 
1946), p. 43 


Dr. Glazener is professor, Division 
of Arts, Department of Industrial 
Arts, Colorado State College at 
Greeley. 


writings in professional articles in recent 
years, we would almost be forced to 
assume that industrial arts: (1) should 
be relegated to the days of the horse 
and buggy, (2) should be materially de- 
emphasized or even eliminated as an 
area of emphasis, (3) employs no mod- 
ern practices, (4) teaches no worthwhile 
skills (mental or otherwise), (5) does 
not contribute to modern education in 
a space age, (6) is only for the illiterate 
or lower mentality student, or (7) 
briefly, is a “frill” subject with no solid 
content value. This list of “opinions” 
could no doubt be increased to a much 
longer list. Fortunately, these ideas are 
those of a misinformed minority. 

Unfortunately, we sometimes hear the 
statement, “This teacher has had 20 
years of experience,” when all too often 
the statement has been made about a 
woodworking teacher who has had one 
year of experience compounded 20 
times. Is it any wonder that the general 
public, especially parents of industrial 
arts students, begins to have doubts 
about the worth of a program when 
their children several years apart bring 
home too often the same shoddily de- 
signed and constructed tie rack, bird 
house, or foot stool? We shall hope that 
the situation described is steadily im- 
proving and is not indicative of the 
woods areas as a whole, or in fact is 
not representative of even a small 
segment of the entire industrial arts 
program. 

Quite to the contrary, a much larger 
list of sound ideas and experiences could 
be compiled from written sources. These 
have been proposed and put into prac- 
tice by many industrial arts and voca- 
tional-industrial education teachers and 
other educators — functional ideas and 
practices which counteract and offset 
this so-called “hysteria” evident in some 
circles by a few individuals. 
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Required Readings 

Did you read the May, 1961, issue 
of Industrial Arts & Vocational Educa- 
tion? Or were you so involved with 
closing out the semester that you laid 
it aside expecting to read it later? It 
is suggested that a real effort be made 
to read especially the “special report” 
section (see pages 48—70) and the Dffice 
of Education I-A Conference article 
(see pages 22 and 23). Every person 
directly or indirectly connected with 
industrial education should read these 
and see that administrators and other 
educators and laymen are given an op- 
portunity to read them. These reports 
give a background of knowledge which 
should be thoroughly understood by lay- 
men, administrators, teachers, and future 
teachers before delving into one area 
of the industrial program. Another 
special reading should include the article 
by Perry.? This article is a positive ap- 
proach to bolster our basic beliefs and 
point out major misconceptions of 
others toward our area and what we 
must do to correct these misconceptions. 


Questions of Importance 

Let us limit our thinking to the one 
area of the curriculum of industrial arts 
— woodworking. Three questions were 
asked recently of approximately 50 
teachers and administrators of indus- 
trial arts who represented 25 widely 
separated states. These questions were: 
(1) What are the present practices in 
woodworking courses at all levels of 
instruction in your locality which neither 
represent modern policies in the indus- 
try, nor to any great degree, teach basic 
and still needed skills? (2) What are 
your suggestions for new areas for a 
contemporary woods area? (3) What is 
the present practice in teaching the 
woods area? 

These lead to other questions. What 
are we teaching in the area of wood- 
work which contributes to a socially 
useful, skilled working force and/or to 
the intelligent consumer in our space 
age? Has our woods program kept pace 
with modern developments? Is every- 
thing that is new considered good and 
everything old considered bad? Should 
the woodworking area be de-emphasized? 

The consensus of responses showed 
that the woods area should not be de- 
emphasized but revitalized and enriched; 
that other areas such as power, elec- 
tricity, and graphic arts should be em- 
phasized more than at present; that the 
best ideas of both the “old” and “new” 
be incorporated in a program for im- 
provement; that we were contributing 
to a more intelligent society; but that 
our woods program was not keeping 
pace with modern developments in de- 
sign, use of materials, relationship to 


2 Perry, Kenneth F., “Credo for a Renaissance 
in Industrial Arts,” JAVE, 49:14, June, 1960. 
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industrial processes, integration with 
other subjects, and modern methods of 
teaching. More response was given to 
the first two than to any of the other 
factors; the others are listed in descend- 
ing order of importance, according to 
the group. 

From different, widely separated 
states, at least three teachers of sub- 
jects other than woodworking, reported 
that during the first period of instruc- 
tion in woods in their college or public 
school locality, the student was taught 
proper tool sharpening, usage, safety, 
and other basic fundamentals pertain- 
ing to tools, materials, and hand equip- 
ment. Second, they “progressed” to a 
set group of exercises in joint making 
not directly related to a project or in- 
dustrial processes and were graded pro- 
gressively from one joint to the next 
as approved. They did finally get around 
to choosing and planning a project and 
bringing in other related information 
pertaining to woodwork. Some of these 
ideas have merit, but the methods em- 
ployed could not be condoned as a 
proper modern approach in the teaching 
of woodwork on any level of instruc- 
tion. 


Bases for Discussion 

A basis for discussion of problems in 
one area should be established before 
proceeding further, realizing the exten- 
sive variation of industrial programs 
from the small school, one-teacher in- 
dustrial arts program possibly including 
woodwork and drawing (or in many 
cases at best a four-area general shop) 
to the multi-phasic curriculum of the 
large city program involving numerous 
teachers and areas in industrial arts, vo- 
cational-industrial education, and tech- 
nical education. This must limit the 
ideas to be expressed as those generally 
for the program and toward basic fun- 
damentals in any type of program. 

In our present culture everyone has 
some need for technical understanding 
to meet intelligently the needs in mod- 
ern living. This is true for both boys 
and girls. To understand many of our 
modern problems of international con- 
cern, national defense, health, transpor- 
tation, and communication, the person 
must have some knowledge of industry 
— its tools, materials, organization, proc- 
esses, and production. This knowledge 
is equally important when the various 
phases are considered for the ever- 
increasing leisure time activities. 

Education may be divided into a few 
or many broad areas as desired by an 
individual, but the evolutional deveiop- 
ment of tools and machines (industry) 
has made America great. 

The truly educated student must have 
a knowledge of the applied arts as well 
as the social studies, sciences, mathe- 
matics, and other curriculum areas. To 


give meaning to all areas and supply 
an orientation for selection and prep- 
aration of an occupation or vocation, 
emphasis must be placed on several 
objectives or parts of objectives for 
industrial arts. Special emphasis should 
be given to materials and processes as 
related to technical problem-solving 
skills and in developing an objective 
understanding of industry and its place 
in our culture. A special effort should 
be made to help discover and develop 
students who are particularly talented 
in the technical areas and applied sci- 
ences as we develop a measure of skill 
in each student in the use of common 
and special tools, materials, and ma- 
chines. Safety, planning, and design to 
include drawing and its interpretation 
would be given special emphasis. 

It is not necessary to discard every- 
thing that is being done and begin anew. 
We cannot overlook the progress which 
has been made in our present-day tech- 
nology. It is not a matter of de-empha- 
sis, but one of revitalization and proper 
re-emphasis of those important phases 
of woodwork. 

With these statements as a basis for 
thinking, the following subjects will be 
discussed as those most pertinent to the 
subject: Design in Woodwork and Use 
of Materials. 


Design in Woodwork 

The project in industrial arts is or 
should be the means to an end and is 
the core of our teaching. Is it possible 
that too many teachers in industrial 
arts are using it as literally the ultimate 
end product? Design is inherent in 
everything produced. Whether it is right 
or wrong, often the entire program is 
judged by the design and appearance of 
the project. Design is not just a set of 
formulas and rules and is being neg- 
lected in woodworking and the industrial 
arts. Improvement is being made slowly, 
but Tinkham® found that too few indi- 
viduals in industrial arts had realized 
the significance of design as it applies 
to this area of learning. 

Millions of dollars are spent annually 
by industries on designing new products 
It is probably safe to say that industrial 
arts, especially the woodwork area, is 
not representing modern policies in in- 
dustry nor teaching some of the basic 
and needed skills in design. 

A teacher from a far northwestern 
state writes: “Students dislike designing. 
so individual design in projects is not 
emphasized. There are many published 
plans that students like, so they are 
used.” The old familiar statement is 
heard — “There isn’t enough time, so | 
just give them a drawing of the re- 
quired project.” This rings the bell for 


*Tinkham, Robert H., “Design in Industria) 
Arts,”” Ph.D. thesis, University of Minnesota, 
1952 
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EXPLORING ELECTRIC- 
ITY (Junior High School) 
A basic electrical circuit 
kit: experiments in se- 
ries, parallel and series- 
parallel circuits are fully 
developed. 

L-200W — $39.95 
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EXPLORING ELECTRON- 
ICS (Junior High School) 
Complete with 100-page 
manual containing 14 
experiments: electron 
flow to conversion of 
light energy. 

T-175W — $39.95 


Choose the ERECTRONIC Kit Precisely 


2RF RADIO CIRCUIT 
(industrial Arts Courses) 
14 basic single and mul- 
tiple tube radio circuits, 
powered by 110 AC cur- 
rent with step-down 
transformer. 

2RF — $59.50 


(For more information from advertisers, use the postcard on page 57) 


BASIC ELECTRICITY 
(First Year Course) 29 
experiments keyed to 
EIA (Electronic Indus- 
tries Association) man- 
ual: Ohm's Law to par- 
allel resonant circuits. 
BE-3 — $85.00 
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TO A BEGINNER’S COURSE IN 


“BASIC ELECTRICITY” 


THERE IS AN EREC Tronic” SYSTEM THAT MEETS 
YOUR TEACHING REQUIREMENTS 


Junior High School — Industrial Arts 
— High School — Technical School — 


Choose the ERECTRONIC System pre- 
cisely designed to suit the requirements 
of your course. Everything essential to 
complete instruction, demonstration, and 
learning is furnished — for short intro- 
ductory courses or full two-year programs. 


With the ERECTRONIC System your 
students can begin building circuits imme- 
diately, working from schematic draw- 
ings, and learn by doing rather than 


memorizing theory. When they are ready 
to advance to a more difficult course, 
another ERECTRONIC Kit, on a higher 
level, is available. 


High quality ERECTRONIC Kit com- 
ponents are mounted on plastic bases 
and can be used over and over again. 
Jiffy Clip connectors insure positive cir- 
cuits even after 7000 on-off connections. 


The proven ERECTRONIC System is 
now in use in over 700 schools. 


Write for ERECTRONIC Technical Data 


Balter Teaching Through Moder Techuology 


SCIENCE ELECTRONICS, INC. 


a subsidiary of GENERAL ELECTRONIC LABORATORIES, Inc. 
Cambridge, Massachusetts 





SEE OUR NEW INDUSTRIAL TRAINING SET ON 
DISPLAY AT BOOTHS 62 and 63, AVA CONVENTION 











Designed to Suit Your Teaching Requirements 


BASIC ELECTRONICS 
(First Year Course) 31 
experiments from EIA 
manual covering tran- 
sistors, vacuum tubes 
and applications, using 
schematic diagrams. 
BE-4 — $180.00 
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COMBINATION KIT BE-5 
(First Year Course) 68 
experiments from EIA 
manual covering ‘Basic 
Electricity’’, ‘Basic Elec- 
tronics’’, and ‘‘Basic 
Radio”’. 

BE-5 — $210.00 


BASIC TELEVISION 
(Second Year Course) 
All 12 experiments as 
detailed in EIA manual 
“Basic Television’: ver- 
tical amplifiers to sync 
circuits. 

BE-6 — $119.00 


(For more information from advertisers, use the postcard on page 57) 


INDUSTRIAL ELEC- 
TRONICS (Second Year 
Course) All 39 experi- 
ments in new EIA 
“Industrial Electronics”: 
thyratrons through 
computers. 

BE-7 — $595.00 
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WOODWORKING 


(Continued from page 39) 


no or poor preparation or’ just plain 
laziness. If nothing else, why isn’t the 
history of design or other related in- 
formation taught along with the project? 
Everyone knows that design is impor- 
tant and that if we adhere to one of 
our objectives of representing industry 
in our educational program that this 
aspect of learning and application re- 
lated to this industrial arts curriculum 
should be stressed whether it is in wood- 
work or other phases of the work. There 
may not be anything completely original 
or new, but the students can be directed 
toward proper arranging and creating 
combinations of lines, forms, and colors 
to produce useful objects. 

Products from industry are designed 
with the idea of what a customer wants 
and who will use the product. The de- 
signer must know something about the 
machines of production, the materials 
to be used, and he must have a back- 
ground library of design ideas. 

In a recent article on design, some 
functional ideas are expressed relative 
to woodwork. 

“Modern thinking in the realm of 
design may reject the thought of study- 
ing the history of design. There seems, 
at present, to be a concerted effort on 
the part of some “moderns” to prove 
that anything that is new is good and 
everything that is old is for the “die 
hards” and “fogies.”’* 

Designs and styles of the past have 
not always been functional or pleasing. 
However, many present-day styles and 
designs resemble early periods. 

One can see in some of the new 
furniture, the lines developed by famous 
designers of former eras. What the mod- 
ern designer is now often doing is using 
the well-known lines and countours of 
famous styles, removing the gingerbread 
— i.e., the carving and excess turning — 
and smoothing out the lines, with the 
result that the creations are beautiful 
in their simplicity and contour, and are 
more functional.® 

Function of a product or project is 
only one major phase of designing. In 
one of a series of articles on design, 
Lindbeck® gives the good simple exam- 
ple of the “tin” can being very func- 
tional as a flower container, but it 
would hardly be suitable for the dining 
table. There are numerous phases of 
design and more of the aspects of design 
should be added to the program. 

How long has it been since you visited 





* Hardin, Robt. A., Wenrich, Ralph C., and 
Wright, Welcome E., “Concepts of Design in I-A 
Teacher Education,” /AVE, 50:33, May, 1961. 

* Ibid., p. 33. 

*Lindbeck, John R., “Design Guideposts — 
Function,”” JAVE, 50:26, June, 1961 
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a large furniture store or woodworking 
industry to observe changing designs and 
uses and combinations of uses of new 
and different materials? Do you look 
through the professional and special 


magazines to search for new design 


ideas and uses of new materials? 
There is no better way of improving 
the instruction in woodwork and indus- 
trial arts generally than by introducing 
new processes and materials and study- 
ing these to reflect our changing indus- 
trial picture. Even those people in key 
positions immediately outside the field 
of industrial arts recognize the possi- 
bilities and needs, as Derthick’ has said: 
“Specifically it seems to me that in- 
dustrial arts can strengthen its position 
in the high school program by more 
accurately reflecting our changing tech- 
nology. Industrial arts should become 
more closely connected with the major 
problems of industry. New materials, 
new processes, new machines, new prod- 
ucts should be reflected in the school 
program. For example, the study and 
use of transistors in electricity and elec- 
tronics or the processes used in bending 
plywood to form modern chairs would 
seem to be appropriate experiences re- 
flecting changes in our technology. It is 
in programs where this has not taken 
place that industrial arts has fallen into 


disrepute.” 
Laminating, Bending, and Forming 


The recreational activity of water 
skiing is a universal leisure time activity 
for almost all ages. Many teachers are 
using the preformed kits for students 
who are interested in making water skis. 
There is some learning and value in 
various types of kits of pre-cut, pre- 
formed materials; however, the learning 
experiences will be many-fold greater 
when students design the forming and 
bending jig, strengthen the curved por- 
tion of skis and other objects by lami- 
nation, and then experiment by cold or 
hot bending of various woods such as 
white oak, hickory, ash, yew, or lemon 
wood. Most of these same woods and 
processes are adaptable to the bow for 
the expanding activity of archery. Lam- 
inating, bending, forming, and finishing 
a well-designed product for inside or 
outside use is challenging to students 
on any level. The projects are functional 
and involve many learning experiences 
not included in the traditional wood 
project. Questions such as the following 
can be explored. What pressure is 
needed to form certain woods? What 
type of wood is best? What properties 
of one wood make it better than an- 
other? Which glue is best for waterproof 
joints? What finish is best for projects 


* Derthick, Lawrence G., and others, “The New 
Image of Industrial Arts,” JAVE, 49:26, Sept., 
1960. 


subjected to water? Where is the hard- 
ware placed on skis for proper balance 
and performance? These are but a few 
problems to be faced with just one or 
two activities. 

For the same type of operations and 
activities, but for the younger or less 
active “outdoor, nature lover,” there 
are formed chairs, serving trays, arms 
and legs or other parts of chairs and 
projects. Veneers or solid wood, such 
as willow, may be added for use. 


Mosaics, Leather, and Metal 

What are you doing with scrap glass, 
ceramic and plastic tile, and scrap wood 
and veneers? The uses, sizes, designs, 
styles, and learning is unlimited when 
these materials are incorporated into the 
woodworking program through mosaics. 

Leather and metal are other materials 
which add functional and decorative as- 
pects to projects. It must be mentioned 
again that the project, whether it is an 
object or product of functional use ard 
value or whether it is an “experiment” 
as commonly understood, is the core 
learning vehicle of industrial arts. 
Through these projects our purposes, 
aims, and objectives are accomplished. 

The various mosaics and other ma- 
terials mentioned are not new from the 
standpoint of age of use and manu- 
facture. The “new” comes about when 
these items and ideas are adapted, com- 
bined, and otherwise used to enrich the 
activities and learnings which may have 
stagnated. 

These activities can introduce the 
classes and individuals to numerous 
woods and other materials which are 
often neglected or never mentioned in 
a woodworking program. 

For those especially in the small 
school program with lirnited facilities, 
space, equipment, and finances, the use 
of a combination of materials affords 
particular enrichment. For those in the 
general shop program — have you tried 
the “integrated area” project? 

Resources are unlimited in almost any 
size or type of community for using a 
combination of “new” materials. The 
resources will be unlimited within your 
own school, when it is considered that 
the industrial arts teacher and students 
can bring about a better unification of 
courses, classes, and departments. Those 
who have the experience and back- 
ground in fine arts, design, or other 
activities would no doubt be pleased to 
co-operate if the “shop” teacher does 
not feel that he has sufficient knowl- 
edge in design, science, or other cate- 
gories to meet the changing needs. 


Plastics and Fabrics 
Probably the newest of materials re- 
lated to woodwork are the numerous 


(Concluded on page 46) 


1A/VE for DECEMBER, 196! 














sa new books 


Woodworking Technology 


By James J. Hammond, Edward T. 
Donnelly, Walter F. Harrod, and Norman 
A. Rayner. Cloth, 411 pp., 7% by 10% in., 
illus., $6.80. McKnight & McKnight Pub- 
lishing Company, Bloomington, II. 

A new, comprehensive treatment of the 
fabrication of wood. “The underlying as- 
sumption of the authors,” as stated in the 
foreword to the book, “is that the subject 
of wood and wood fabrication is many- 
sided.” The content of the text is an at- 
tempt to present this many-sidedness; 
it is divided into 18 sections embodying 
179 topics: introduction; design; wood 
(types, etc.); laying out; cutting stock 
with saws; hand cutting to basic form; 
machine cutting to basic form; filing; 
sanding; drilling, boring, and mortising; 
shaping circular forms on the lathe; 
joinery; fastening; veneering; laminating, 
bending, and molding; structures; pattern- 
making; finishing. In treatment of these 
many topics, the authors do touch upon a 
great range or breadth of areas in units 
common to most courses of study in wood- 
working on the senior high school and in- 
troductory vocational-industrial levels. The 
material, which was tried and tested over 
a period of 10 years, is developed by both 
“informational topics” and “instructional 
topics.” Each operational topic is divided 
into considerations of classification, pro- 
cedure, standards and result, safety con- 
siderations, and additional reading. The 
text is certainly a valuable addition to 
the works employing a comprehensive ap- 
proach to the subject of woodworking. 


Machine Tool Metalworking 


By John L. Feirer and Earl E. Tatro. 
Cloth, 446 pp., 734 by 9% in., illus., $5.75. 
McGraw-Hill Book Co., Inc., New York 
36, N. Y. 

An introductory text on the machining 
of metals. Rather than providing com- 
prehensive coverage of every aspect of 
machine-shop work, the authors selected 
certain operations which research has indi- 
cated to be a substantial value and used 
frequently. The sections include an intro- 
duction, benchwork, drilling machines, en- 
gine lathe, shaper, milling machine, grind- 
ers, related information, and (46) projects 
(also has a very detailed glossary). The 
chapters in each section emphasize how 
machines operate, what cutting tools are 
and how they shape metal, how to deter- 
mine speeds and feeds, and the essentials 
of mechanics. As an example, the section on 
“drilling machines” has units on types of 
drilling machines, twist drills, drilling holes 
in flat workpieces, drilling holes in round 
workpieces, reaming in a drill press, using 
other cuttings in a drill press, drilling ma- 
chines in industry, and discussion topics 
and probiems. 


Machine Shop and Technology Tool 
Identification Kit 


Cards, 101 in number, 5 by 8 in., illus., 
$4.50. The Interstate Printers and Pub- 
lishers, Inc., Danville, Il. 

A unique set of flash cards of 101 com- 
mon machine-shop tools. On one side of 
the cards, each of which is numbered, is 
the picture of the tool; the other side is 
blank. The key or master cards identified 
the tools. While most machine-shop in- 
structors can make good use of the cards, 
teachers in smaller shops, which may not 
stock (or need) a complete line of tools 
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can present a learning unit in tools through 
this visual aid. (The cards also eliminate 
the disruption of a toolroom for tool- 
identification sessions.) 


Industrial Arts Drawing and 
Blueprint Reading 

By Shriver L. Coover. Cloth, 312 pp. 
7% by 9% in., illus., $4.80. McGraw-Hill 
Book Co., Inc., New York 36, N. Y. 

A revision of the author’s earlier text- 
book, Drawing, Sketching, and Blueprint 
Reading, this title in the publisher’s series 
of “Publications in Industrial Arts” fea- 
tures: (1) simplified language for begin- 
ning students, (2) a greater number of 
shorter learning units, (3) a definition of 
each new drafting term when introduced 
in the text. In addition, the revised edition 
has many new drawings; a doubling of 
problems (from the first edition), many 
of which show projects to be made in the 
wood or metal shops; a functional use of 
second color, serving as a teaching aid by 
highlighting good drawing practices and 
pinpointing specific information on draw- 
ings. The sections of content in the new 
edition include: why we make mechanical 
drawings and technical sketches; elemen- 
tary blueprint reading; simple sketching; 
the shop sketch; dimensioning a sketch; 
sketching pictorial cycles; the draftsman’s 
tools; multiview projection; lettering; di- 
mensioning; drawing and planning for 
woodworking; drawing and planning for 
sheet-metal work; practical geometry; sec- 
tioning; advanced blueprint reading; indus- 
trial and machine drawing; fasteners; ar- 
chitectural drawing and home planning; 
drawing and planning for electricity and 
electronics; pictorial drawing; graphs and 
charts. In addition, there are sections with 
advanced problems, a dictionary, a col- 
lection of standards and tables, information 
on how to grade your drawing. 


Oscillator Circuits 


By Thomas M. Adams. Paper, 128 pp., 
5% by 8% in., illus., $2.95. Howard W. 
Sams & Co., Inc., Indianapolis 6, Ind. 


Amplifier Circuits 


By Thomas M. Adams. Paper, 136 pp., 
5% by 8% in., illus., $2.95. Howard W. 
Sams & Co., Inc., Indianapolis 6, Ind. 

The first two works in the publisher’s 
new Basic Electronics Series. The first, on 
oscillator circuits, analyzes such oscillator 
circuits as the crystal; Hartley; Colpitts; 
tune-plate, tuned-grid; electron-coupled; 
phase-shift; blocking —as well as multi- 
vibrators and Thyratron saw-tooth genera- 
tors. The introductory chapter covers cir- 
cuit fundamentals. The second, on amplifier 
circuits, considers fundamentals and an- 
alyzes basic AF and RF circuits with chap- 
ters on such amplifier circuits as the basic 
vacuum tube; R-C coupled AF voltage; 
transformer-coupled AF voltage; audio 
phase-inversion; impedance-coupled RF 
voltage; transformer-coupled RF voltage. 

A comment or two should be made here 
on the format of this series. The series’ 
“dynamic new approach to the explana- 
tion of electronic circuit action” utilizes 
“unique four-color diagrams to help you 
visualize . . . exactly what action is oc- 
curring during every moment of circuit 
operation.” The publisher compares this 
“moving electron” treatment as similar to 
visualizing the movements of parts of a 
mechanical device. 

While the series may be most appro- 
priate for use by students of electronics at 
the higher levels, its presentational use of 
multiple colors to illustrate “working 
models of circuit actions in diagram form” 


certainly does greatly simplify the material 
for understanding by industrial arts and 
vocational-industrial students. 


Instructional Aids in Industrial 
Education 

By Walter E. Burdette. Soft cover, 
spiral, 144 pp., 8% by 11 in., illus. Division 
of Industrial Education, Arizona State Uni- 
versity, Tempe, Ariz. 

This is a superb collection of practical 
instructional aids for use in industrial arts 
education. The compilers are to be con- 
gratulated for the thoreughness of their 
listing, which has a wealth of eminently 
usable material. The listings are grouped 
under aeronautics, automotives, crafts, 
drawing, driver education, electricity and 
electronics, general woods and construction, 
graphic arts, metals, teacher education, and 
transportation. Information given with each 
listing includes type of aid; title; sound; 
color or not; time; rental, purchase, or 
free; where available; description; and 
level (high school, college, and/or adult). 
While the description for each teaching aid 
is necessarily brief, it should be complete 
enough to enable the instructor to evaluate 
the value of the aid for the particular 
teaching-learning unit into which it would 
fit. The final chapter, on sources, lists the 
addresses of the companies or governmental 
agencies from which the aids are available. 

While there are many such catalogs in 
various forms, this one is easily the most 
complete, modern, and the most directly 
related to industrial education. Its value 
will be retained, of course, only if the 
compilers are able to keep it up to date; 
the field of industrial education would re- 
ceive much practical value from this guide 
if it is kept current. 
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mum of four fields (metals, woods, elec- 
tricity, and technical drawing, for in- 
stance) can be presented in a one-year 
course. Metals is, in its own right, a 
field of study, as are woods, fibers, or 
graphic arts. The forging of metals is 
also a field of study. Roughly the 
equivalent of each is worth a year’s 
study in any high school. 

In summary, let us keep the industrial 
arts in the public school concerned with 
the creation of high quality three-dimen- 
sional objects (and all the vast prob- 
lems, and knowledges inherent in their 
creation) in common materials using 
basic processes. When the climate of 
opinion in the society dictates that new 
subject matter be introduced into the 
curriculum, and when that material is 
related to the industrial arts field, let 
us assume leadership in promoting the 
new subject matter; but, let us call it 
what it really is. While realizing the 
catholicity of our field, let us invoke a 
self-imposed limit on the number of 
subjects covered in our survey offerings 
and in the same manner severely cur- 
tail our tendency to become too special- 
ized on the secondary level. oO 


HOWARD S. DECKER 
Head, Industrial Arts Department 
Appalachian State Teachers 
ollege 
Boone, N. Car. 


“Changes must be . . . directed 
toward a more realistic ap- 
proach involving an interpreta- 
tion of industrial technology.” 


American education is faced today 
with both a dilemma and an oppor- 
tunity. The dilemma exists because it 
has become the “whipping boy” for 
many of the shortcomings of contem- 
porary American society. When Russia 
launched its first “Sputnik,” Americans 
were jolted into the realization that 
they were no longer first in everything. 
Something had gone wrong. Someone 
was at fault. The burden of the blame 
was placed upon the educational system. 
With this blame has come a great op- 
portunity. People, many of whom 
thought little of it before, are showing 
an acute awareness to the problems 
and the shortcomings of their educa- 
tional system. Education has become 
the spearhead, the great influence, the 
hope for world leadership and even for 
survival. 

Industrial arts, as a major segment 
of education, must take a principal 
part in the opportunity brought about 
by this new awareness. More than any 
other area of the curriculum, industrial 
arts has the responsibility to interpret, 


1A/VE for DECEMBER, 1961 





to reflect, and to stimulate the great 
industrial technology and its impact 
upon a free society. This industrial 
technology is the great force that- has, 
in a century and a half, transformed a 
people from a labor bound agrarian so- 
ciety into a great civilization of plenty. 
The only function of education is to 
perpetuate or to carry on the way of 
life that has been brought about by this 
great force. Industrial arts must meet 
its share of the great challenge. It must 
provide for the needs of the young as 
it prepares them for this democratic- 
technological society. 

Traditionally the organizational pat- 
terns of industrial arts have been based 
upon, and have changed little, from the 
old school shop or manual training con- 
cept. The major emphasis has been upon 
manipulative tool and machine skills 
with the project as the ultimate goal. 
The organizational patterns have cen- 
tered about the craft trades — woods, 
metals, electricity, and graphics. This 
concept is a floundering thing often lack- 
ing in direction much of the time fail- 
ing to keep pace with the rapidly 
changing technological society which it 
serves. 

Industrial arts cannot long remain as 
a major area in the education of a 
dynamic free society as long as it con- 
tinues this narrow limited approach to 
learning. The traditional organizational 
patterns must, therefore, be changed. 
Changes must be made away from the 
present patterns and directed toward a 
more realistic approach involving an in- 
terpretation of industrial technology and 
its effect upon the individual. It must 
be terminal in that it is the last formal 


~episication before adulthood. It must also 


be large enough in scope and function 
to be college preparatory. More and 
more the curricula of colleges and uni- 
versities are being pushed to include 
professional essentials. This places a 
greater burden on the secondary and 
primary levels. This is particularly true 
in the field of engineering where there 
is a great need for technological knowl- 
edge and skills on the secondary level. 
Industrial arts must provide this. 
These great challenges can be met if 
the organizational patterns of industrial 
arts are turned about and changed. 
These changes must be made in labora- 
tories, materials, and in personnel. 
Teacher training institutions must at- 
tract the best of potential educators. 
Administrators must re-examine and re- 
evaluate their programs. Industrial arts 
must realize its great potential and along 
with the other areas of education meet 
the great challenge. 0 


MALVERN W. RANDELS 


Industrial Arts Department 
Lincoln High School 
Canton, Ohio 


1A/VE for DECEMBER, 1961 








Hh associations 


WASHINGTON OFFICERS 


Newly elected officers of the West Cen- 
tral District of the Washington Industrial 
Arts Association are: Willard Rublin, 
president; and Arne Johnsen, secretary- 
treasurer. Both men live in Shelton, Wash., 
and teach industrial arts in the city schools. 

Clyde Robb, Shelton, was appointed to 
the post of general programs chairman. 

The district’s fall meeting was repre- 
sented by some 60 secondary schools. The 
dinner meeting and program, arranged by 
Mr. Robb, was sponsored by Simpson 
Timber Company, located in the same 
area. 


NORTH CAROLINA GROUP MEETS 
The North Carolina Industrial Arts As- 





sociation held its annual fall meeting on 
Saturday, November 11, 1961, at Hill Jun- 
ior High School in Winston Salem. 

Charles R. Crakes of the Educational 
Service Department, De Vry Technical 
Institute, Chicago, was guest speaker, and 
he discussed the topic “Challenge of the 
Electronic Age.” 

Other highlights of the day included 
committee meetings, a business meeting, 
and visits with the exhibitors. 


COMING CONVENTIONS 


Dec. 3-5. American Technical Education 
Association, at Hotel Muehlebach, Kansas 
City, Mo. Secretary: William N. Fenninger, 
22 Oakwood Place, Delmar, N. Y. 

Dec. 4-8. American Vocational Associa- 
tion, Inc., at Municipal Auditorium, Kansas 
City, Mo. Exhibit chairman: Lowell Bur- 
kett, 1010 Vermont St., N.W., Washington 
£ ee. €. 
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WOODWORKING 


(Concluded from page 42) 


synthetic fabrics and plastics. Besides 
the multitude of products in these cate- 
gories, the study of other items derived 
from wood may be included — the use 
of waste chips and scrap for the pressed 
sheets of hardboard, perfume, turpen- 
tine and other tar and resin products, 
and many others included in construc- 
tion. 


The use of fabrics in upholstery can 
be fascinating and enriching to a wood- 
working program. Upholstering is not 
new, but there are many fabrics, design 
of products, hardware, and other ma- 
terials used which are new and afford 
a large range of study, learning, and 
activities to give a modern approach to 
our lagging woodworking program. 


Summary and Conclusions 
Yes, it is believed that our wood- 
working area in the program as a whole 
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may be stagnating. It is possible that 
too many have become complacent and 
fallen in the proverbial rut. Ideas now 
being incorporated into woodworking 
classes by some may be “old” or “new,” 
but revitalization, changes, additions 
and/or deletion of activities, materials, 
and processes should be made. A criti- 
cal analysis should be made by each 
person concerning his individual pro- 
gram. If steps of progress are made, 
certainly some mistakes are inevitable, 
but it would be better to make and 
correct errors than to perpetuate poor 
practices. 

Design techniques and understand- 
ings are being stressed more in all areas 
of work. It behooves each industrial 
arts teacher to study all the aspects of 
design, the problems of the industrial 
designer, the influence of materials on 
design, and make this phase of learning 
a continuing process. Modern design in 
woodwork is lagging. 

The use of new materials, processes, 
methods, and techniques should be in- 
corporated in the modern, functional 
woodworking program. Enrichment, in- 
terest, and expanded learning can result 
from the use of the various mosaics, 
fabrics, finishes, leather, plastic lami- 
nates, metal, veneers, and other products 
of industry. 

A broader integration should be made 
between science, math, fine arts, and 
other applied arts and woodwork. 


Additional Ideas 
Woodwork and its multitude of re- 
lated products and activities is a natu- 
ral activity for closed-circuit TV which 
is already in the experimental stages for 
industrial arts. Expansion is inevitable. 
Team teaching has been successfully 
demonstrated in woodwork in at least 
one western locality. Will more develop? 
A wider use of “mass” production 
techniques to represent industry as 
closely as possible is being used as a 
unit in woodwork by some public 
schools, colleges, and universities. Will 
you incorporate such a trial unit? 
Special classes are being widely estab- 
lished in the so-called “solid” subjects 
for both the gifted and slow learner. 
The content in such subjects varies ac- 
cording to the grouping. We face a 
similar problem in drafting, woodwork, 
and other industrial arts courses. Those 
planning engineering and other technical 
careers should have courses varying in 
content to meet and challenge the needs 
of these students. Have you attempted 
to explain and ask for such activities 
and plan sections for these classes? 
We have everything to offer that is 
needed, but will we make the effort, take 
the time and opportunity to progress 
and advance in our modern society? It 
is up to us. No one else will do the job 
for us. O 
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WALTER P. CHRYSLER HIGH SCHOOL 
NEW CASTLE, INDIANA 
Rexford G. Wright, Superintendent; 
Richard P. Hamilton, Director, Practical Arts; 
Jack E. Renner, Instructor. Installed by 
The Eugene Dietzgen Company, Cincinnati, Ohio. 


Experience in operating a Universal drafting machine 
is an extra dimension for future draftsmen, engineers 


j ] and scientists . . . essential training in every modern 
An extra dimension and scientists. in every 
* FREE TECHNICAL TEXT « 


for your students aeen WOM Write today for this suggested course of instruction 


in drafting machine training. Please include school 
name and address. 


UNIVERSAL DRAFTING MACHINE CORPORATION «+ 7960 LORAIN AVE., CLEVELAND 2, OHIO: 





Craftsman’s / yoyp ONE-STOP RESOURCE! 
New Catal 0g EVERYTHING in PLASTICS 


for VOCATIONAL-SHOP PROJECTS 
* Plexiglas, clear and colored ©® Fiberglas-Polyester Resins 
® Carving Tools, Drills 


® Lucite Tubing and Rods 
* Cellulose Acetate © Tenite Il Screw Driver Handle 


to Instructors || 2"... = 


and Compounds Plastic 
* Dyes, Blending Granules, ® Electric Ovens 


- : - ‘ 
e Filling Plaster for Internal ® Salvage Materials 
Fine — woo Vy . sa Findings : yaar Por on sag 
and Importe Send for New yor este buying — con- 
elpfu 


tains tips on uses and 


POWE . TO 0 LS, fad AR DWA is E, K ITS acnieennt af characteristics of plastics. Includes 


WORKSHOP ote tae || FREE ie neon shove and many more em 


3 VO PAGES ---many it: 1962 Edition — New Low Prices for copy today! Prompt attention, 


full color. - newest § \ stetinatinn dnaaaivas al 
ideas. eer es | Just mail coupon for your complete satisfaction a 
REE COPY (25c to students) of our giant new CATALOG orders. 


1988 woodworking catalog. We are America’s 
matched plywoods and ° e largest — of fine gy jot weed im- 
veneers. : ported woods for projects so bandings, ve- E ; 
Complete Yo neers, inlays... all shown in full color. See new- + Step-by-step instruction sheets 
oS uipment and hard-to-find cabinet TEACHING AIDS! showing how to make Decore- 


ry and upholstering : est tools, e 
D4 cunolien. “ 2 hardware. Rush your request today! tive Fiberglass Bowls and Internal Carvings furnished free on 
+ vy New! Blanks for baseball ° 
© 




















F-12 request. Write om school letterhead stating quantity of each you 
bats,snow skis,complete >. CRAFTSMAN WOOD SERVICE CO., Dept. F- | need for distribution to students. 


water ski kit. @ 2729 S$. Mary Street, Chicage 3, ft!. 
: ‘ 
e vo New! Clock Kits, Swiss : Send new CRAFTSMAN WOODWORKER'S 


Music Movements, Hi-Fi @ 
Ey Serial ia Panic § A MOO THEE crete seieentes |! COPE PLASTICS ILLINOIS 
Seecescosooooocooce? Dept. H Highway 100 Godfrey, Illino‘s 
CRAFTSMAN WOOD **Just Across the Mississippi from St. Lovis"’ 

SERVICE Co. 
2729 $. Mary St., Dept. F-12 

Chicago &, lilinois 
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RESEARCH 


(Concluded from page 6) 
trained in the techniques of research 
outside. the college campus. Can this 
be blamed on a lack of interest on the 
part of the teachers or a lack of sup- 
port by school administrators? 


Current Procedures 


An interesting picture of current re- 
search procedures was presented by Dr. 
King. He found that of the research 
studies made during the period 1950-55 
almost 49 per cent were of the norma- 
tive survey type. All other research 
methods ranked far below. This seems 
to pose some very real questions. Are 


the problems of industrial teachers best 
solved by a survey? Dr. Feirer found Send F or This New Folder 


in his 1946 study that over 80 per cent 
of industrial education dissertations Describing the 
were of the normative survey type. It 
seems that other research procedures i i 
are being used more today than before Cerro Foundry Teaching Aid 
but still need more emphasis to solve 
the problems facing our profession. You will find pos valuable A 
At the college level, the methods Se en Tee A ae 
of research class for industrial educa- safest = most _Prvetioa : method of - 
. structin s' s in modern 
tors is usually taught by a staff mem- getetion, The tebdee aoathing Gany phote, 
ber of the industrial education depart- traphs illustrating the step-by-step process 
ment or a member of the education de- er  - FR. Fe EER 
partment. King found that in 75 per this folder today. 
cent of the colleges he sampled the 
students majoring in graduate industrial CERRO SALES CORPORATION 
education received their research pro- 
cedures instruction outside the industrial See SS er ee 
education department. 300 Park Ave., Room 1511, New York 22, N. Y. 
Anyone who is teaching a methods of 
research class or who is interested in 
what is being taught should read Dr. 
King’s study in full. It is available on 
microfilm from University Microfilms, 
Ann Arbor, Michigan. He presents a T eac h 
very detailed breakdown that is much 


too lengthy to present in this article. M re) de aa Woo re | 


Units of Instruction 


Basically he found that of the units Ft n j fy ni in eo. 
of instruction that were being taught in 
colleges over the country, 13 stood out amous 
with a high frequency of mention. 
These instructional units were: (1) A LA @ a Lt 
methods and types of research, (2) col- 
lege requirements and formats, (3) — 
ning the study, (4) making a bibliog- 
raphy, (5) preparation of tables, (6) PROCESS 
selecting a problem, (7) course orienta- ’ n't Eintels that 
tion, (8) designing and interpreting il- Wipe-on Fe 
lustrations, (9) citations and footnotes, 
(10) library sources for locating in- 
formation, (11) organizing and pre- 
senting data, (12) designing and using 
the questionnaire, and (13) how to 
interview and observe. 
Dr. King also studied the pattern of 
organization of research reports and 
found the typical dissertation consisted 
of: (1) title page, (2) acknowledgment, 
(3) table of contents, (4) list of tables, 
(5) first chapter, introduction, (6) sec- 
ond chapter, background of the study, 
(7) third chapter, procedures and _ 
of the study, (8) fourth chapter, gather- po ‘ 
ing and recording data (one or more GENERAL FINISHES 
chapters), (9) fifth chapter, findings SALES and SERVICE CO 
(one or more chapters), (10) sixth e : ! ee= 
chapter, summary, conclusions, and 
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recommendations, (11) bibliography, 
and (12) appendixes. 
He found an increased emphasis on ee 
the use of an abstract and a vita as 
parts of the dissertation. 
One especially interesting trend re- sO much dust 
ported by Dr. King was the practice of 
lifting the “review of literature” out of we could 
the introductory chapter and either per- 


mitting it to stand alone as a separate hardly a 


chapter or integrating it with a section 


such as “background of the study.” and then 


This trend will probably continue as the 


volume of research in industrial educa- we in stal led 
O 


tion grows. 


ATEA CONVENTION TORIT: 


(Concluded from page 10) 


MONDAY, DECEMBER 4, 1961 
2:00—4:30 p.m. 
Topic: Meeting the Challenge Arthur Stephenson, Manual Arts head, Wayzata High 
Chairman: William N. Fenninger, Ex- School, Wayzata, Minnesota says: “Our shop was so dusty 
ecutive Secretary, American Technical ai times you could hardly see. Now it’s clean. Our Torit 
Education Association, Inc., Delmar Cyclone Dust Collector picks up éverything including wood 
N.Y . “ , chips. It services a 20” planer, a 6” jointer, a belt sander, 


ow? as s ), v ~ » hk Ss SS 
A. “What Industry Expects of Technical preety Eg Bony saw. Collector and duct work cost less 


Institute Graduates” ’ Me 

Speaker: Walter G. Whipple, Profes- Dust is a menace in the school woodworking shop. Not only is it a health haz- 
sional Employment, Westinghouse Elec- ard, irritating to eyes, nose, throat, and Jungs—it can be the cause of accidents 
tric Co ration Pittsburgh. P in the shop. More and more schools are protecting students by solving shop 

B. « “po : v= “ema dust problems with Torit Collectors. These machines have a proven efficiency 
, Canada Meets the Challenge of the rating of up to 98%. Being portable, they can be installed anywhere; and they 
60's cost very little. Available in both cyclone (shown) and cloth filter models in 

Speaker: T. R. Sanderson, Principal, a range of sizes. For a FREE handbook describing Torit Dust Collectors and 
H. B. Beal Technical and Commercial applications, write: 

C. “Automation and the Technical Insti SR Oe RN Becnittvinad Devas 
tute” ~~ oO MANUFACTURING COMPANY 

Speaker: C. R. Crakes, Educational 1133 Rankin St., St. Paul 16, Minn., Dept. 2242 
Consultant, DeVry Technical Insti- 1 Sa 
tute, Chicago, II. io salo hth ae nena ae 


D. “Meeting Needs for Technical Edu- aes . phe 
cation Through Extension Classes” Teach Students . pte: ay 4 | 

Speaker: John E. Fortin, Director, Di- Chairs an ARE. 
vision of Adult and Occupational Serv- ° = 


ices, Rockford, Til. T mmenigteomtime ns 
Recorder: Ray Wallis, Assistant Direc- WITH 9 
tor for Instruction, Arkansas Voca- 
tional Technical School, Pine Bluff, School Shop Tools 
Ark. ’ 
Host: Robert Forbes, Co-ordinator, ... the tools they ll most likely 
Paseo High School, Kansas City, Mo. use during their careers as 


mechanics. 
TUESDAY, DECEMBER 5, 1961 








Over 25 styles 
and sizes of 


Complete selections of fine-qual- = = 


gin sek Mattenet Ao. ity Snap-on tools are available able, Ee 
sociation of Industrial Teacher Educa- for all types of Taming _ Rass “Lifte 
tors grams. Shop equipment includes Lok” mechs 
Chairman: Rupert N. Evans, President, automotive ignition system ana- anism, 
NAITE Associate Dean for Adminis- lyzer, tune-up meters, distributor MATCHING CHAIRS AND STOOLS 
tration, College of Education, Uni- analyzer and many more. ate: MARCO BQNPNANT 


veristy of Illinois 
Reports: For your convenience, Snap-on = a yagi —— PN 
‘ ; sti ustmen iu 
1. Committee on Recruitment and Edu- can furnish classroom quantities seat for persons of all heights. From 
cation of Teachers of Technical Sub- of popular tools . . . or custom- ye foes ono to = ) ee 
jects build the best working selection ee toe 


oc ° 
Chairman: M. Ray Karnes, Committee to cover teaching needs regard- SIMPLE — INSTANT ~ POSITIVE 


Chairman, Professor of Higher Educa- less of class size or subject. “tIFT-LOK™ 
tion, University of Illinois ee ee 
ATEA Committee Members: Joseph T. Write for complete tool and —hitt— 


Nerden, Conn., and George W. Mor- equipment catalog. otras 

genroth, N. J. : Write for Free Catalog ond Price List 
NAITE Committee Members: John A. Service-Backed Shop Equipment ‘ FULL 12 YEAR GUARANTEE ON 

Jarvis, Wis., and Joe L. Reed, Tenn. ALL HARCO CHAIRS AND STOOLS 
2. Committee to Recommend Standards 


for Post High School Technical Edu- GARRETT TUBULAR PRODUCTS, INC 
cation. oO 8074-L 28th Ave., * ae ae 
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YOUR COMPLETE 
SOURCE FOR 
TOOLS & EQUIPMENT 
FOR THE 
CREATIVE 
CRAFTS 





LAPIDARY 


SEND(ON SCHOOL LETTERHEAD)FOR FREE 76-PAGE 
CATALOG and SET OF 16 INSTRUCTIONAL WALL CHARTS 





LABORATORY 
AND SHOP 
STOOLS 


@ Adjusts to fit any student 


@ No soiled hands when ad- 
justing seat 


Model S-1827 has 13” 
diameter steel seat. Seat 
adjusts from 18” to 27”. 
Steel glides. 
Model RSS-2230 has 16” 
diam. tubular steel foot- 
ring welded to base. 13” 
diam. steel seat adjusts 
from 22” to 30”. gee 
backrest, wood seat, 
or cushion sveilabie 
both models. 
PREE TRIAL Use an AJUST- 
RITE chair or stool for 30 
days without obligation. 
a oie AUST 
vantages 
RITE 


utility and economy. 
today—we'll do 
10 YEAR GUARANTEE 
22 Models ter Factories + Scheels « Laboratories + Hospitals + Offices 


AJUSTO EQUIPMENT CO. 








G.S. No. 657 
GOGGLES 


Type 657—Clear 
Type 657-G—Green 


FEATHERWEIGHT Protection for SHOP 
and LABORATORY. Fits all faces. im- 
pact resistant lenses afford safety pro- 
tection for light grinding, spot welding, 
etc. Worn comfortably over prescrip 
tion glasses. 


1 to 11 doz. — $6.00 per doz. 
12 to 35 doz. — $5.40’per doz. 
36 doz. & over — $4.80 per doz. 

(Minimum order 1 doz.) 


Made of tough TENITE BUTYRATE 
PLASTIC. Protection wherever flying 
SSticat are a hazard. impact resistant. 

ical clarity for undistorted vision. 
Ventitetion prevents fogging. Covers 
eye area completely, fits over glasses. 


G.S. 1090-C (Clear) $15 per doz. 
G.S. 1090-G (Green) $15 per doz. 
(Minimum order 1 doz.) 


Other Styles Available. Send For Free Catalog. 
Open Accounts Invited. 











GENERAL SCIENTIFIC EQUIPMENT CO. 
WILLIAMS ROAD end LIMEKILN PIKE 
Philadelphia 50, Pa. HAncock 4-1550 














» wee the p 


teerd on page 57) 





titi personal 


appointments... 


C) Carl J. Knoll has joined the staff at 
Michigan State University at East Lansing, 
in the industrial education department. He 
was formerly instructor of woodworking 
at Catonsville, Md., High School. 

() Henry R. Ziel was appointed as assist- 
ant professor of industrial education at the 
University of Illinois, Urbana, effective 
September 1, 1961. He was formerly as- 
sociated with a number of industrial or- 
ganizations, The New York State Depart- 
ment of Education, and taught school in 
New York State. He has recently completed 
all the requirements for his doctor’s degree 
from Wayne State University. 

C) Carroll W. Smith, formerly associate 
professor of industrial arts at East Carolina 
College, Greenville, N. C., was recently ap- 
pointed State Supervisor of Industrial Arts 
He is a graduate of Clemson College. Prior 
to going to North Carolina State College 
to complete his master’s degree, Mr. Smith 
taught at Laurinburg. He is the immediate 
past president of the North Carolina In- 
dustrial Arts Association. 

() Southern Illinois University, Carbon- 
dale, announces new staff and graduate as- 
sistants in industrial education for the 
school year 1961-62. The graduate assist- 
ants are: Gene L. Dahlin, Ray Yeargain, 
Russell Biekert, Carroll Nelson, Merle Dean 
Waller, and Mrs. Jean Preston, who is 
teaching courses in Construction Methods 
for Primary Teachers. 

George H. Francis has been employed 

as a lecturer. His specialization is in the 
area of radio and electronics. 
C] Don E. Hepler has recently been ap- 
pointed Industrial Education Director of 
the McGraw-Hill Book Company. Mr. 
Hepler assumed his duties on September 1, 
1961, moving there from California State 
College, California, Pa. where he had 
served as professor of industrial arts since 
1958. 

He has taught industrial arts at Avon- 
worth High School, Pittsburgh, Pa., worked 
as an industrial designer with Rust En- 
gineering Company, Admiral Homes, Union 
Switch and Signal, and Patterson, Emerson 
and Comstock, Consultant Engineers, and 
served as an army engineering officer dur- 
ing the Korean conflict. 

Mr. Hepler has a bachelor of science de- 
gree in Industrial Arts Education from 
California State College, California, Pa., 
and the master of education degree in Vo- 
cational Education from the University of 
Pittsburgh. 

In his new position Mr. Hepler will di- 
rect McGraw-Hill’s extensive publications 
program in the fields of Industrial Arts 
and Vocational Education. 

(0 Corwin A. Hellmer joined the industrial 
education staff at Iowa State University on 
September 1, 1961. His work is in the 
woodworking, cabinetmaking, and wood- 
finishing areas, and he also handles some 
drawing classes. He formerly taught in the 
Deerfield, Ill., schools for nine years, and 
move recently at Wahlert High School in 
Dubuque, Iowa. Mr. Hellmer also has 
taught drawing at the University of IIli- 
nois, at Navy Pier, Chicago, and Loras 
College, Dubuque, Iowa. 

(0 Blondy Scott has been appointed asso- 
ciate professor of industrial arts at East 
Carolina College, Greenville, N. C. He was 
formerly an industrial arts teacher at Asb- 
boro, N. C., High School. 
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send for the 
money-saving 


1962 


MLLIED caraoe 


444 VALUE-PACKED PAGES 


featuring ALLIED's own Anight-kits ° 

for Electronics Training 

A complete selection of excep- 

tional kits for training pur- 

including the new 100- 

n-1 Electronic Science Lab 

e@. kit, the famous “Ranger” radio 

kit, test instrument kits—over 
70 KNIGHT-KITS available .. 


WORLD'S LARGEST STOCKS 
© Language Lab Equip t 
© Test Instruments, Meters 
© Tape Recorders & Accessories | 
©@ Recording Tape, Hi-Fi Records 
@ Stereo Hi-Fi Equipment 
®@ School Sound Systems 
@ Electron Tubes, Transistors 
@ Tools and Books 
@ Thousands of Electronic 
Parts for Every Need 





EXPERT SCHOOL SUPPLY: One order to 
ALLIED fills the whole bill—speeds 
your buying, saves you money. We 
specialize in equipment for training 
in electronics—see our remarkable 
a oe For cg ae in Elec- 
tronics, send or your FREE 
1962 ALLIED Catalog. 


ALLIED RADIO 
Specialists in Electronic 
Supply for Schools 
 yecege neageaay a jad 
A 


LLIED RADIO, Dept. 51-1 
: 100 N. Western Ave., Chicage 80, It. 


8 £ Send rree 1962 aLiiep Catalog 


a 
s Name 


@ PLEASE PRINT 





Address 





svessescsecal 


ion 2 coe amare 


1A/VE for DECEMBER, 1961 








[] Dr. H. L. Helton, former chairman of 
the industrial arts department at North- 
eastern State College, Tahlequah, Okla., has 
accepted a two-year assignment beginning 
September, 1961, with Oklahoma State 
University to serve in Rawalpindi, West 
Pakistan, on their Pakistan Technical Edu- 
cation Program. The program is sponsored 
by the Ford Foundation, and its function 
is to assist the Government of Pakistan in 
the establishment of technical institutes 
offering the associate degree. 

Dr. Helton is serving as adviser and 
teacher-trainer in the Rawalpindi Poly- 
technic Institute. He completed his first 
two-year assignment on this program in 
January, 1960. 

[) Dr. W. F. Van Trump has accepted the 
position of Chairman of the Industrial Arts 
Department, Northeastern State College, 
Tahlequah, Okla. He received his Ed.D. 
degree from the University of Missouri in 
June, 1961, and was formerly Vocational 
Co-ordinator and Director of Adult Educa- 
tion in the Columbia, Mo., Public Schools. 


deaths... 


[) Robert Welch, 73, former Stout faculty 
member, died October 10, 1961, at Me- 
morial Hospital, Menomonie, Wis. He had 
been a resident of Tainter. 

Mr. Welch was born January 15, 1888, 
in Oconee, IIl., and had been a member of 
the Stout faculty from 1919 to 1927, as 
an instructor in metalworking. 

He received a bachelor of education de- 
gree from the University of Arizona, a 
bachelor of science degree in engineering 
from James Milliken University, und a 
maste: of science degree from Colorado 
State College. He also attended Bradley 
Polytechnic Institute, Stout, and the Uni- 
versity of Wisconsin. 

Mr. Welch was the author of a book, 

Elements of Sheet Metal Working, and was 
a member of Epsilon Pi Tau, national in- 
dustrial education fraternity. 
C] Frank Steckel, a member of the Portage 
County Board, and retired head of the 
manual arts department in the Stevens 
Point, Wis., High School, died on Septem- 
ber 3, 1961, at St. Michael’s Hospital. 

Mr. Steckel was born January 3, 1886, 
in Menomonie, Wis., and attended Stout 
Institute. He spent the first four years of 
his 43-year teaching career in Upper 
Michigan. He came to Stevens Point in 
1912 and was woodworking instructor and 
head of the manual arts department until 
his retirement in June, 1951. In 1952 he 
was elected to the County Board from the 
8th Ward and had served continuously 
since then. 
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bli equipment 


drill Press From Powermatic Machine 
Company, the announcement of a new 15- 
in. Dritl Press — Model 1150— with com- 
plete speed range and full 6-in. quill stroke 
now incorporated into a single unit. The 








Drill Press Model 1150 


Variable Speed model provides speeds of 
475 to 4800 rp.m., while the new Five 
Speed model provides speeds of 400, 840, 
1580, 2800, and 5300 r.p.m., and features 
cast-aluminum-alloy pulleys with a large 
spring-loaded guard for easier belt chang- 
ing. Both versions of the Model 1150 Drill 
Press have been designed to minimize de- 
flection and increase accuracy for high 
precision work. Full details and specifica- 
tions are outlined in Powermatic Bulletin 
70-C, available upon request from the 
manufacturer. 

(For further details encircle index code 1001) 





GENERAL 
SHOP TEXTS 


Authoritative texts by outstanding Indus 


trial Arts leaders: 


ELECTRICITY, Gerrish 
ELECTRONICS, Gerrish 
DRAFTING, Brown 

GRAPHIC ARTS, Kagy 

POWER MECHANICS, Atteberry 
WOODWORKING, Wagner 
METALWORKING, Boyd 

ART METALS, Siegner 
LEATHERCRAFT, Zimmerman 


radial saw From Rockwell Manu- 
facturing Company, Power Tool Division, 
a new improved 9-in. radial saw, called the 
Delta Super 990. It is designed for both 
the home and commercial markets. It fea- 


Delta Super 990 Radial Saw 


tures an up-front elevating handle for 
greater safety and convenience, and capa- 
cities of the new saw are: crosscut — 1-in. 
stock, 15 in.; maximum rip capacity, center 
of a 48-in. panel; maximum depth of cut, 
2% in.; and dado capacity with 6-in. dado, 
1%, in. wide. Many additional features are 
incorporated. For full information, please 
write to the company. 

(For further details encircle index code 1002) 


planers From Boice-Crane Company, 
new 16-in. and 24-in., one-piece, bed and 
frame thickness planers, now assuring the 
permanence of all critical relative align- 
ments of cutterhead, feed mechanism, and 


Boice-Crane Planer 


worktable, due to the elimination of sep- 
arate side frames and base. Improved plan- 
ing performance on cabinet woods results 
from the unusally large (434-in. dia., 
5%-in. cutting circle) cutterheads. Drive 
motors are 3% h.p. and 6 hp., and feed 
motors % h.p. and % h.p., respectively, 
for the two sizes. The motors are in a 
base compartment, shielded against entry 
of most shavings and sawdust. For addi- 
tional information, write to the manufac- 
turer. Literature will be sent to anyone 
upon request. 

(For further details encircle index code 1003) 


mobile welding booth = From 
Can-Pro Corporation, the addition of 


“Lift-the-Dot” fasteners on the flameproof | 


covers of the Can-Pro Mobile Welding 


. Cnn 


Mobile Welding Booth with 
New Feature 


compact storage and convenient handling. 
Also may be used as a chip shield, paint- 
spray enclosure, or draft control. For fur- 
ther information, please contact the manu- 
facturer. 

(For further details encircle index code 1004) 


box and pan brake = From The 
Peck, Stow & Wilcox Company, their new 
36-in. capacity Box and Pan Brake — the 
PX36 — designed to combine the outstand- 
ing service and operational advantages of 


Box and Pan Brake PX36 


the Pexto PX24 brake in the larger sheet 
capacity. The new PX36 is available for 
bench mounting or with a steel cabinet 
floor stand. Outstanding major advantages 
are included. Complete information and 
literature are available. 

(For further details encircle index code 1005) 


safety hand shank From Mc- 
Englevan, Inc., manufacturers of wire spe- 
cialties and speedy-melt furnaces, their new 
development of the safety hand shank, in 
eliminating the hazards in shop and found- 
ry classes of dropping a crucible of molten 
metal while pouring castings. The McEngle- 
van Safety Shank is available in both the 
hand shank and the two-man single-end 


th eae oe 


$1.76 each plus postage. Send for Examina- 
tion Copies on 30-Day Approval. Ask for 
Free Catalog. 


GOODHEART-WILLCOX CO. 
1322 S. Wabash Dept. 91 Chicago 5 


Booth. This cover snaps on the all-metal 
frame, holds material taut, and snaps off 
quickly with nothing to lace or untie. 
Frame is %4-in. metal, 6 ft. high, covered 
with heavy flame and fire-resistant duck. 
Four ball-bearing casters make it ready to 
move any time. Over-all size of the booth 
is 6 by 9 ft., and it can be folded for 
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crucible shank. Further information may 
be obtained from established distributors of 
McEnglevan products or by writing direct. 


(For further details encircle index code 1006) 


vise kit shop project Fromuv-s. 
Burke Machine Tool Company, a machine 
tool vise kit shop project, ideal in various 
milling, drilling, and boring operations — 
produces a sturdy, attractive milling ma- 
chine and drill press vise. Kit comes com- 


ashes 


Tool Vise Kit Shop Project 


plete with all necessary materials — cast- 
ings, steel, fasteners, dimensional prints, and 
easy-to-follow instructions. Entire project 
can be produced on a standard milling ma- 
chine, with the exception of the screw, 
which may either be turned on a lathe or 
die chased. Further information available 
upon request. 

(For further details encircle index code 1007) 


power feed unit for woodwork- 


ing machinery From Belsaw Ma- 
chinery Company, the new Belsaw feeder 
takes the hazards out of hand feeding by 
making the equipment completely self- 


power fed. Used with radial arm, bench or 
band saws, jointers, shapers, and sanders, 
the new feeder is adjustable for vertical or 
horizontal mounting, with variable feed 
rates. It also provides for quick height and 
pressure adjustments for type and thick- 
ness of stock. It is powered by a % hp. 
motor with a reversing switch; weight is 
80 Ib. Please write to the manufacturer for 
detailed information on the Belsaw Model. 


(For further details encircle index code 1008) 


lawn-mower sharpener From 
Foley Manufacturing Company, the sharp- 
ener that grinds both reel and bed knife 
of any reel-type mower while the mower 
remains fully assembled and in upright posi- 
tion is the featured model of an expanded 
line of mower sharpeners now offered. 
Built with the needs of institutional users 
in mind, the “Modern” lawn-mower sharp- 


1A/VE for DECEMBER, 1961 


sf a 7 *. 
* fa i te 


Lawn Mower Sharpener 


ener is now made by Foley. The precision 
machine has a combination grinding head 
and a %-hp. electric motor with double 
end shaft. A 6-in. emery wheel grinds the 
reel blades. A 2%4-in. emery wheel, mounted 
on second shaft, grinds the bed knife. Both 
grinding wheels are always in place, ready 
for instant use. The unit is quickly turned 
from one grinding position to the other. 
For further information on this sharpener 
and its accessories, please write to the 
manufacturer. 

(For further details encircle index code 1009) 


work station From Craftools, Inc., 

the Craftool Dust-Kleer Work Station is 

a self-contained, dust-free work unit that 

has an internal silent exhaust system that 

will pick up any dust and fumes at the 
(Continued on next page) 





“OLIVER 


MACHINERY OF QUALITY FOR SCHOOL SHOPS 


“OLIVER” No. 399 
Single Surface Planer 


Capacity 18” wide by 6” thick. Powered 
by 3 h.p., 3600 r.p.m. direct mounted, 
enclosed fan-cooled motor with push- 
button control, giving overload protec- 
tion. Extra heavy cylinder — 3-knife, 
3%” cutting circle, safety type. Feeds 
25 to 40 ft. per minute. Send for folder. 


“OLIVER” No. 133 
Hand Planer and Jointer 


Planes 6-44” wide, rabbets up to 42” 
deep. Fills the need for well-built, 
compact machine to replace hand 
plane for jointing and fitting almost 
all classes of small work in wood 
construction. Safety guard keeps un- 
used portion of knives always cov- 
ered. Send for folder. 





Saws, Band Saws, Jointers, Sanders, 
Surfacers, Tool Grinders, Mortisers, Shapers 





OLIVER EQUIPMENT for 
SCHOOL SHOPS 








Grand Rapids 2, Michigan 


(For more information from advertisers, use the postcard on page 57) 





SUPPLIES 


For America’s 
SCHOOLS 
CAMPS 
HOSPITALS 


CRAFTSMEN 


Write for 
New Catalog 14-60 


STO-REX 
CRAFTS 


WESTERN MANUFACTURING CO. 
149 Ninth Street Sen Frencisce, Coll. 


COPPER ENAMELING . Wee 
ALcer 
Ary 








Everything for your 
Mechanical Drawing 
ment 


DRAWING MATERIALS 
DRAWING INSTRUMENTS 
DRAFTING ROOM FURNITURE 

Descriptive data, on request 


F. WEBER CO. 


PHILADELPHIA 23, PA. 
St. Levis 1, Mo. 





SHOP EQUIPMENT NEWS 


(Continued from previous page) 


Dust-Kleer Work Station 


point of work. A replaceable filter traps 
the particles, exhausting fresh clear air. No 
external duct is required. The unit has 
twin lights to illuminate the work area and 
a hinged Plexiglas eyeshield for safety and 
vision, and can be supplied in various work 
surfaces (Formica, plastic, or Transite) de- 
pending on the type of work and assembly 
to be done. An accessory bracket for magni- 
fiers, work holders, and other attachments 
is available. The Dust-Kleer unit measures 
24 % by 18% by 19 in. Further informa- 
tion available. 

(For further details encircle index code 1010) 


type lock-up magnets = From 
Challenge Machinery Company, the new 
Quick-Lock Magnets which have plastic 
tops that make them easy to pick up, and 
an almost inch-wide stance that prevents 
tipping, offer greater ease and speed in 
making type corrections and in proofing. 
They hold the type firmly in place on the 
galley or bed of the proof press. Type 


SHOP COATS 


ANU SHOP APRONS 
rugged ... low cost 





Instructors’ coats 
designed for your 
comfort, long wear. 
2 expertly tailored 
styles, 5 colors. 

Here's low- 

cost protec- 

tion for 

students’ 
clothes. . . 


ina choiee 
of colors. 


Write for free 
material 

es, low 
factory-to-you 
prices! 








CAN: PRO Grooration 


44 €. McWilliams St. © Fond du Lac, Wis. 
Another Subsidiery of J. M. Nash Co., Inc 




















Type Lock-Up Magnets 





A complete line of foot and 
power operated Squaring 
Sheors. Built for accurate 
shearing and years of 
Operating service. Send 
for bulletins : 

No. 157—Foot Shears 

No. 60— Power Shears 


SQUARING 
SHEARS* 





, vse the postcard on page 57) 


TO TEACH... 











PERFECT 
PROJECTS 


Pre-cut, ready-to-assem- 
ble wood-working kits of every descrip- 
tion. Over 60 to choose from. Cedar 
chests, gun racks, tables, water skis, 
orchery sets, bedroom suites and many 


others. 
Write for the new 4-color illustrated cotaleg. 


Giles & Kendall Co. 


BOX E HUNTSVILLE, ALA. 





; sai ti ~ Hand-hammered : 
: metal look from one single spray. 


| New—‘Color-on-Color’— Exciting multi-color 
: surface from one single spray. 
Send for FREE commen and om catalog fea- 
turing Metal Foil, Designs, Adhesives, Lacquers, 
Paints, —¥ I Sora, and other products recom 
mended and used by shop teachers quneyunere. 


DONJER PRODUC TS COMPANY 


Aly New 
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EXCITING NEW 
PROJECTS FOR THE 
HOME CRAFTSMAN 


| blueprints fag 


LEATHER ... <x. 


USEFUL DESIGNS 

OF LEATHER FOR EVERYDAY 
LIVING . . . with this amazing new 
and informative book of detailed 
instructions HOW TO MAKE 16 
different items of leather with wood: 
TV Bench, Work Basket, Book Ends, 
Coffee Table, etc. 

SPECIAL Introductory offer 
for INSTRUCTORS: Write today for your 
Free Copy of “Blueprints” and add new 
class interest to your projects of wood 
with LEATHER. PLUS our new 1962 Cata- 
leg of low-cost leather, supplies and 
accessories. 


TANDY LEATHER CO. 


P.0. BOX 791-GZ, FORT WORTH, TEX. 








FOR NEW AND 
DIFFERENT PROJECTS 


macnanans i 


>= 


= 


FOR 
PEPPER MILLS 
COFFEE MILLS 
NUTMEG MILLS 


Looking for new shop projects? 
Hundreds of instructors have dis- 
covered that Pepper Mills, Coffee 
Mills and Nutmeg Mills make 
excellent and practical projects. 
Now you can buy guaranteed 
mechanisms from the world’s 
largest pepper mill manufac- 
turer. Write today for price in- 
formation and project sheets. 

THE GEORGE S. 

THOMPSON CORPORATION 

727 S. Monterey Pass Road, 

Monterey Park, California 
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changes can be made by sliding the magnets 
away from the form and back, and elimi- 
nate string tying almost completely. Two 
sizes are available: 114 in. and 3% in. long. 
Write for further information. 

(For further details encircle index code 1011) 


Instrument Company, Inc., this completely 
portable Citizens Band Transceiver No. 740 
requires no license or permit for its opera- 
tion. Weighs only 19 oz., including battery, 


Walkie-Talkie Unit 


and measures 7% by 2% by 1% in. It is 
supplied complete with a nickel-cadmium 
rechargeable battery and charger. Model 
740 is available in both kit and wired form, 
including battery, charger, and transmit 
and receive crystals for one channel. Both 
transmit and receive crystals are available 
for all channels. Unless otherwise specified, 
crystals for channel 16 are supplied with 
the set. Please write for further information. 


(For further details encircle index code 1012) 


Projector From Eastman Kodak Com- 
pany, the new Kodak Carousel Projector 
with its 80-slide, jam-proof, revolving tray 
which is as easy to place and change as 


_ @ phonograph record. This high quality 


Kodak Carousel Projector 


projector can be set for continuous, auto- 
matic operation, or be controlled manually 
with a remote, all-in-one-switch, to offer 
greatest flexibility in slide showing. Each 
long-play tray can be stored on a shelf 
like a book in its own indexed case. Slides 
are fully accessible for instant editing, yet 
locked in so that they will not spill even 
if the tray is dropped or turned upside 
down. The projector has a Kodak Projec- 
tion Ektanar Lens, 5-inch, {/3.5 and ac- 
cepts Kodak 3-, 4-, 7-inch and new Zoom 
Lens. It may be used with 35mm., 828, and 
super slides. Please write for further in- 
formation. 

(For further details ircle index code 1013) 


(Concluded on next page) 
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SEND FREE EDLCO Book Now! 








Address (Street or RFD) 





City 





State 


EDUCATIONAL 


LUMBER COMPANY, INC. 


CORPORATION 





FORMERLY ‘ED WITH 
OF AMERICA 


P..O, Box 5171 Asheville, N.C. 











jially designed for 
Pe and long service 
~—sturdy fabric—Button 
front —Sanforized—Mi- 
crometer Pocket —Extra 
rey ———- 1 —* 
ty Ayo Sizes 
oe 38, 40, 42. 44, 46. 


2 tor $9 «© 3 for $13 
Write for Free Foider 
describi 











Dept. F, 330 E. 23rd St., New York 10, N. Y. 








TOOLS ALWAYS SHARP WITH 
PLURALITY OILSTONE TOOL GRINDERS 


NOW AVAILABLE 

IN 3 SIZES 

No. 425 —— 
No. 450 Phoretity sr. 

Ne. 475 Plurality 
Grinding can be done on 
@ cone, coarse or fine or 
emery leather stropping or 
emery wheels. Unit is com- 
pact, efficient, serviceable, 
easily accessible and has 
ball bearing direct motor 
drive. Especially 
gvorded for school 
shop use. Details on 

request. 


MUMMERT-DIXON CO. 


HANOVER, PENNSYLVANIA 


Origineters and Pioneer Manufacturers of 
Oilstone Too! Grinders 





LOOMS, Table and Foot 


REED, RAPHIA 
HANDICRAFT SUPPLIES 


SEND POR CATALO@ 
4. L. HAMMETT CO., CAmaanipes, mass 














KNOCKDOWN CEDAR and VENEER CHESTS 
and AROMATIC RED CEDAR LUMBER 


Students 
send 
25¢ 
te cover 
cost 
of 
catalog 


BEDFORD LUMBER CO., INC. 
SHELBYVILLE, TENN. 





| which enables present FM tuners to receive 

















SHOP EQUIPMENT NEWS 


(Concluded from previous page) 


multiplex adapter = From Allied 
Radio Corporation, a multiplex adapter 


stereo multiplex broadcasts. Designed to 
work in conjunction with any recently 








KN-MX Adapter 


made FM or FM-AM< tuner, equipped with 
a multiplex output jack, the Knight KN- 
MX Multiple Adapter permits the viewer 
to enjoy 3-dimensional stereo broadcasts 
through a home stereo music system. Di- 
mensions are 47 in. high, 5 in. wide, and 
7% in. deep, and is offered in a metal case 
with dark brown-textured finish and pol- 
ished brass panel. Described in the com- 
pany’s 1962 catalog, free on request. 

(For further details encircle index code 1014) | 














folding rules From Stanley Tools 
division of The Stanley Works, their new 
“Life Guard Yellow” folding rules with new 
abrasion-resistant finish. A major break- 
through in rule surface protection, “Life 
Guard Yellow” not only provides excep- 
tional abrasion resistance, but also resists 
most oils, acids, and alkalies. Color studies 
prove that yellow offers maximum visibility 
for accurate reading under difficult condi- 
tions. Two 6-ft. folding rules are offered — 
No. 6LG rule, and No. X6LG extension 
rule. 
(For further details encircle index code 1015) | 





FREE! NEW! 1962 CATALOG 


| 
; 
WAR SURPLUS and other bargains... | 
1) SAVE ap te 90% Bigger and better than ever 
| Fully iustrated. 1000's of bargains in marine. auto 
| motrve and aurcratt war surplus and other items 
| You won't want to miss this catalog. ..it's our 
greatest! Free if request is on school or commercial 
Stationery (or send 25¢ in com to cover handling) 
AIRBORNE SALES CO., INC. Dept. 1-12-61 


O50) STELLAR ORIVE © CULVER CITY, CALIFORNIA 








LAMP & SHADE CORP. 
Miami 42, Florida 


catalog sent 
GYRO 
52086 N.W. 35th Ave. 


LUMBER FOR SCHOOLS 


Send for New Free Catalog 


T. A. FOLEY LUMBER CO. 























CREATIVE CRAFTS anc 
COPPER ENAMELING 


92 JAM-PACKED PAGES 


Included are dozens of pages of 
stimulating information and sug- 
gestions for creative projects using 
Tumbled Semi-Precious Gems + 
Leather + Mosaics + Glass Etch + 
Reed « Raffia « Raf-Cord + Cork + 
Metal Tooling & Etching + Gem 
Craft » AND THE NEWEST CRAFT: 
U-STAIN GLASS (see our ‘ad on 
page 54) /f you are not on our mailing list, 
send for your free catalog today! 


IMMERMAN & SONS 











PARIS, ILL. 


FOR THE SCHOOL SHOP 


ETALCRAFT TOOLS 
METALWORKING TOOLS 
METALS 
PORTABLE ELECTRIC TOOLS 
PRECISION TOOLS 
SHEET METAL EQUIPMENT 
WELDING EQUIPMENT 
LUMBER fais 


ee 
swivel-funnel-hoiders, 


i, 


Gilbert & Miller 40 rourtn ave. 


inc. NEW YORK 16, N.Y. 





of fresh ideas 
for project activities 
in plastics, ceramics, 
leather, wood, metal. 
Handsome desk and 
project accessories 


desk fountain pens, desk 
balls pens and pencils, 








High Grade 
Printing Inks 
COVERWELL 
INKS FOR 
PRINT QUALITY 
SHOPS PRINTING 


MARTIN DRISCOLL & CO. 
610 Federal St. Portland, 407 £. Michigan St. 
Chicago, Ill. Oregon Milwaukee, Wis. 


For 
SCHOOL 
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READER’S SERVICE SECTION 


INDEX TO SHOP EQUIPMENT 


The index and digest of advertisements below are provided for your convenience in requesting 
free product information, catalogs and literature offered by the advertisers and the manvu- 
facturers listed in Shop Equipment News. To obtain this information or literature, encircle 
code numbers, sign the card, and mail. Your request will receive prompt attention. 


1269 
1270 
1271 


1266 
1267 
1268 
1015 


led, to send 


talogs, or product literature offered in this issue. 


1262 
1265 


Code Code Page 
No. . No. No. 


1210 1230 Duro Metal Products Co 
Belt and disc sander 


1259 1263 
1260 1264 
1261 


1258 
1013 1014 
0 No 


1249 1253 


1257 
1012 


1211 Educational Lumber Co., In 
Adjustable chairs and stools School shop lumber 


STATE 


0 Yes 


1212 Allied Radio Corp., The Foley Lumber Company, T. A... 
Electronics supplies Lumber 


1010 +1011 


1242 1246 1250 1254 
1248 


1243 1247 «1251 
1244 
1245 
1009 
ZON 


1213 American Technical Society.... Foley Manufacturing Co... ... 
Textbook Publishers. Free catolog Avtometic sew filer 


1238 
1235 1239 
1240 
1008 


Armstrong Bros. Tool Co...... Frommelt Industries, Inc... .. 
Tool holders Safety shields 


Atlee Wen Company, Whe..... Garrett Tubular Products. . 
Vertical milter Chairs and stools 


1229 1233 1237 #1241 


General Finishes Sales & 
Service Co. 
Wood finishing process 


1226 1230 1234 


1227 «1231 
1228 41232 1236 


Cedar, veneer chests & red 
cedar lumber 


1225 
(Please print) 


Brodhead-Garrett Company .... 46 


: General Scientific Equipment Co. 
J-line lathe 


Safety goggles 


1005 1006 1007 
ARE YOU ARE REGULAR SUBSCRIBER 


Bruce Publishing Company .3rd cover 


1 
New project books Gilbert & Miller, Inc 


Project activities catalog 


1215 3219 1223 
1212 1216 1220 1224 


1213 1217 «+1221 


NEWS OF PRODUCTS FOR THE SCHOOLS 
1004 


1002 1003 


1210 1214 1218 1222 


1001 


1211 


Giles and Kendall Co 
Knockdown units 
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400 North Broadway, Milwaukee 1, Wisconsin 


ADVERTISING INDEX 


Shop coots and aprons 





Goodheart-Willcox Co., 
New shop texts 


1269 
1267 1270 


, 1961 
1260 1264 1268 1271 
1265 
1014 1015 


issue. 


Gyro Lamp & Shade Corp 
Lamp parts 


New guide book 


this 


Cincinnati Tool Company, The.. 44 


Chisels and grinders Hammett Company, J. lL... 


Handicraft supplies 


ircled, to send 
1262 1266 


in 


. 


Cope Plastics Illinois, Inc... ... 
Plastic supplies 


1261 
1013 


Hossfeld Manvfacturing Co... .. 
Iron bender 


1259 1263 
0 NO 


Craftools, inc 
Craft tools and equipment Immerman & Sons, Copper 
Shop Div. 


Craftsman Wood Service Co... . Stained gloss project 


1255 
1252 1256 
1253 (1257 
1012 


STATE 


1011 
0 Yes 


1250 1254 


1251 


Immerman & Sons, Copper 
Shop Div. 

Delta Power Tool Div. Rockwell Creative crafts and copper 
Metal lathes enameling 


1247 
1248 
1249 
1010 


New woodworking catalog 


ZONE 


ARE YOU ARE REGULAR SUBSCRIBER 


1242 1246 
1243 


1240 1244 
1245 
1009 


Logan Engineering Company... 
Box and pan broke 14” Lathes 


1007 1008 


1237 «41241 


, whose code numbers | have enc 
1234 
1235 
1225 
NEWS OF PRODUCTS FOR THE SCHOOLS 
1004 


catalogs, or product literature offered 


Two new finishes Chucks 


Driscoll & Co., Martin McKnight and McKnight. . 
Inks Shop books 


1230 
1232 1236 
1233 


1226 
1227 «(1231 
1228 
1229 


1006 





1005 
(Please print) 
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These cards are provided for tho conventonse of INDUSTRIAL ARTS AND VOCATIONAL 
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INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
400 North Broadway, Milwaukee 1, Wisconsin 
Please ask the manufacturers 


me the information, 
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USE THESE CARDS 


The cards below are for your convenience 
in requesting product information, catalogs, 
and literature from advertisers and firms 


listed in this issue. READER’S SERVICE SECTION 
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Milwaukee School of Engineering 9 
Engineering careers 


Mechanical drawing supplies 


Wilton Tool Mfg. Co....2nd cover 
Universal turret vise 


Craft supplies 


Peck, Stow & Wilcox Co NEW PRODUCTS 


Foot squaring shears 


Drawing supplies 


Projection Optics Co., inc 
Overhead projector 


Reproduction Engineering Corp.. 
Whiteprinter 
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Electronic system Box and Pan Brake 


Sheldon Machine Co., Inc 
Precision lathes 
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_)METALWORK 





CREATING WITH 
ALUMINUM 


By E. B. Mattson 


Introductory chapters treat aluminum, its 
forms and alloys, elements of design, and 
finishing aluminum. Thirty-one well-de- 
signed projects make up the rest of the 
book. Ready January, 1962 


METAL SPINNING TECH- 
NIQUES AND PROJECTS 


By Harold V. Johnson 


Covers the basic tools and processes. In- 
cludes the history and present industrial 
potential of this ancient art. Presents plans 
and procedures for twenty-hine projects 
$3.50 


_ New project books 


CREATIVE 
METALWORKING 

By E. B. Mattson 
Brings out the creative talents of the in- 
dividual student. Thirty-six projects to be 
made of aluminum, brass, or steel. Includes 


scale drawings and photographs $3.25 


MODERN WROUGHT IRON 
FURNITURE 

By Ned Frisbie 
Forty projects from ash trays to dining 
table, each with a bill of materials, draw- 
ing and clear procedure. Suitable for high 


school —_. and adult education courses. 
$2.80 


Basic texts 


INSTRUCTIONAL UNITS 
IN MACHINE SHOP 

By Oscar A. Embretson & Henry J. Seymour 
Twenty instructional units representing a 
complete course in the fundamentals of ma- 
chine shop work Paper, 96 cents 


MACHINE SHOP 
TECHNOLOGY 


By C. A. Felker 


Basic text of machine-shop practice which 
emphasizes the hand and power tools and 
essential arithmetic $4.80 


Kaberlein Sheet Metal Series 


AIR CONDITIONING 
METAL LAYOUT 

Up-to-date methods of laying out square, 
rectangular, and round ducts used in heat- 
ing, ventilating, and air conditioning. $4.75 


SHORT CUTS FOR 
ROUND LAYOUTS 


Practical and modern methods for laying 
out and forming patterns for round elbows, 
angles, T’s, offsets, tapers, etc $5.00 


TRIANGULATION 
SHORT-CUT LAYOUTS 


Practical, modern methods for laying out 
and forming patterns used for blower ex- 
haust systems, heating, and air condi- 
tioning $6.CO 


METALWORK 
ESSENTIALS 


By F. E. Tustison & R. F. Kranzusch 
For beginning courses in metalwork. Covers 
the essential bench processes characteristic 
of the entire field $2.50 


ARTISTIC 
METALWORK 


By A. F. Bick 
Gocd for the shop with limited equipment 
Provides complete instruction for metal- 
working and many projects $4.50 
BLUEPRINT READING 
FOR THE METAL TRADES 


By W. A. DeVette & D. EB. Kellogg 
Offers complete and graphic instruction in 
blueprint reading and industrial sketching 
for the machine trades and all related oc- 
cupations Paper, $2 


By Charles H. Zielke 


55 


This fine book covers all the fundamentals 
with technical terminology and detail re- 
duced to a minimum — tools, terms, basic 
types. Also contains job lessons 

Paper, 80 cents 


PIPE FITTER’S AND PIPE 
WELDER’S HANDBOOK 


By Thomas W. Frankland 
Pocket-sized reference containing the in- 
formation needed by tradesmen in the field. 
Recently revised $1.50 


Project books 


101 METALWORKING 
PROJECTS 


By L. C. Petersen 


Each project includes a complete working 
drawing, description of tools, equipment, 
and material required, and detailed direc- 
tions. $2.75 


FUN WITH 
METALWORK 
By J. W. Bollinger 
Furnishes a wealth of projects that are fun 


to create: silhouettes, lamps, household 
conveniences, etc. Fully illustrated. $4.75 


HAND-WROUGHT 
IRONWORK 


By Edward F. Krom & Peter J. Paige 


Fifty projects in lamps, wall brackets, lan- 
terns, door knockers, etc., within the range 
of elementary and high school students. 
Fully detailed and illustrated. $3.25 


ORNAMENTAL 
TIN CRAFT 


By Chris T. Groneman 
Shows how sturdy ornamental tin-craft 
articles can be made of heavier material 
produced by sweating together pieces of 
sheet metal salvaged from tin cans. 
Paper, $1.65 


55 NEW TIN-CAN 
PROJECTS 


By Joseph J. Lukowitz 
Projects for making 55 attractive and use- 
ful objects of discarded tin cans with a 
minimum of difficulty Paper, 90 cents 


INDIAN 
SILVERSMITHING 


By W. Ben Hunt 


Covers the craft completely and interest- 
ingly. Projects include bracelets, rings, 
buckles, etc. Full descriptions of tools and 
techniques, and many illustrations. $3.95 


SIMPLE 
BRACELETS 


By J. W. Bollinger 


Over 150 designs for making simple brace- 
lets from a variety of metals that include 
stainless steel, aluminum, pewter, etc. $2.50 


Be sure to. : 
Bruce Booths #108-109 
at the A.V.A. 


All books listed available for 30 days’ study. 


The Bruce Publishing Company «- 712 Bruce Bldg. ¢ Milwaukee 1, Wis. 
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DELTA Metal Lathes help you do more— 
with added safety, extra capacity 


You can choose any model of Delta’s famous 10” metal cutting lathe, 
the new ‘Long Bed’ 10” lathe (with a big 36” capacity between centers) 
or the husky 11” lathe to help you meet your particular school shop 
needs. Every one is engineered to give you an exclusive combination of 
features that make it the big value in its class. 

You’ll recognize the teaching advantages of variable speed drive, 
quick change gear box and the extra big collet capacity. And you'll 
appreciate the two new safety accessories for all Delta 10” lathes: 
Mechanical Back Gear Lock-out Kit and Magnetic Starter Elec- 
trical Disconnect Switch Kit. Used together, these guard students 


from moving gears and guard against damage to the machine. For back 
gear operation, student must release the lock-out mechanism. To do 
this, the headstock cover must be raised—this action shuts off the 
motor automatically. 
Call or visit your Delta Industrial Distributor (listed under ““TOOLS”’ 
Vou tenet aah Ge tees Heys use in induaty when you or “MACHINERY” in the Yellow Pages) for a demonstration of the 


use Delta Metal Lathes. 11” Cabinet models (like those . 
shown above) are used extensively in tool rooms and pre- many quality features these lathes offer to help your students learn 


cision experimental work in metalworking shops across operating techniques quickly, safely and easily. 
the country. > Visit us in Booth No. 112 at the AVA Show Kansas City, Mo. q 


FREE CATALOG DELTA INDUSTRIAL TOOL 


Complete specifications on the entire line of 
Delta Metal Lathes and fuli range of acces- another fine product by 
sories. Write: Rockwell Manufacturing Com- 


werac carwes | pany, Delta Power Tool Division 402M North rR rh 
Lexington Ave.. Pittsburgh 8, Pa. 
—— eed 











